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THIN WALL J 
SECTIONS TURNEG 
TO FEATHER EDGE, 

002” THICK 


THREADS CUT 
BY GEOMETRIC 
SME DS | 

DIE HEADS 


ne of our customers had a threading operation that 
could have been a headache if proper threading tools 
and methods had not been used. 


‘The stock was oxygen-free copper bar and the 
thin wall sections were turned to a feather edge — 
-002" thick! —a job so fine that the touch of a finger 
would bend and crimp the edge. Geometric Style IS 
Die Heads were used to cut the screw threads ard 
what could have been a very troublesome threadir g 
problem turned out to be just another job for a Ge»- 
metric Die Head. Geometric Style DS Die Heads aie 
designed for unusual sensitivity and cut accurai2 
threads without stripping or shaving at high speed... 
When you use a Geometric, you use the best. Fo” 
complete information on the complete Geometric line, 
write for details today. 
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MACHINERY 


The Centerless Thread Grinder 


®@ Landis again leads the way in thread pro- 
duction with this revolutionary new grinder 
designed to grind screw threads on straight 
cylindrical workpieces as well as on 
headed or multiple diameter parts. 


—- 
He 
& 
THE LANDMATIC HEAD LANDIS ALT COLLAPSIBLE TAP THE LANDEX 
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OPERATION 


Threading Machinery—Thread Cutting Die 
Heads—Collapsible Taps—Pipe Threading 


and Cutting Machines 


"The Landis Line" offers machines designed to produce all 
types of threads. This equipment has gained a world-wide 
reputation for its precision accuracy and high-speed pro- 
duction. By production men, it is preferred for its economy, 
long life, and ease of operation. 


Landis Die Heads are manufactured in three types, for .. . 
threading machines ... automatic screw machines... 
and turret lathes. A suitable die head is available for almost 
any machine performing thread cutting operations. Landis 
Collapsible Taps are designed for tapping straight or 
tapered threads in any machinable material. 


The Landis Chaser is famous for its greater accuracy, higher 
cutting speeds, and longer chaser life. This results from 
the free cutting condition made possible by the patented 
design allowing the chaser to operate tangent to the work. 


Landis is always alive to threading production problems. 
Many manufacturers today are using adaptations which 
have been worked out by Landis engineers to meet their 
individual manufacturing problems. 


The LANDIS 
CHASER 


@ The Finest Thread- 
Cutting Tool In 
Industry 


AUTOMATIC FORMING & THREADING MACHINE 


L 


LANDMACO THREADING MACHINE 


LANDIS PIPE THREADING AND CUTTING MACHINE 
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Quiet gear performance—the goal of production men—1iargely 
had its inception at the Fellows Gear Shaper plant in Springfield. 
For Fellows has brought to the world “gears that whisper” through 
a series of related machines and advanced techniques known as 
the “Fellows Method”. The variety of gears that can be accurately 
produced by this method is astonishing, even to experienced engi- 
neers and production men, but the purpose of the’Fellows Method” 
is always the same: more economical production of quiet, high- 
quality gears. 


On Fellows equipment you can manufacture, at low cost, precision 
gears ranging in pitch from 2 to 200, and in diameter from 1/8 
inch to 100 inches. You can economically cut, finish, measure, and 


test external and internal, spur, helical, herringbone and face gears; 


@GOVERNMENT SURPLUS MACHINE TOOLS: We are licensed under the WAR ASSETS ADMINISTRATION " 
act as dealers in the disposal of Government Surplus Machinery. Those interested in obtaining sp 
machinery should contact our Main Office, Springfield, Vt.; or our offices in Detroit, Mich. and Chicago, |! 


/ 
by 
‘ 
v 
Mite 
& 


Because parts are cut with great 
precision on Fellows Gear 
Shapers, wear and breakage of 
shaving tools is kept to a mini- 
mum in shaving operations... 
resulting in overall economy of 
production. 


segment, and interrupted tooth gears, as 
well as sprockets, worms, cams, and many 


other parts. 


Write for the 64-page illustrated book of 
ideas and techniques, “The Fellows Method”. The Fellows Gear 


Shaper Company, Head Office and Export Dept., Springfield, Ver- 
mont, U.S.A.—Branch Offices: 616 Fisher Bldg., Detroit 2;—or 640 
West Town Office Bldg. Chicago 12. 
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ing 
cago, |! 


MACHINERY, February, 1947—5 


/ 
; 
a 
+- 
4 
: 
: 
v 
le 
‘ 
PE ATI WN RO M AN HE. 
| 


YOU CAN START WITH 


CINCINNATI 16” Vertical Hydro-Tel Die-Sinker 
reproducing a single throw crankshaft die, 
using a metal master. Cuts may be taken 
longitudinally with the table feed or trans- 
versely with the cross slide feed when tracing 
from a master shape. 


THE CINCINNATI 


MILLING MACHINES 


Not 
trace 
Macl 
sions 
or 


h 


¥ 
4 
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the CINCINNATI 16” Vertical Die-Sinker 


Not choosy or the least bit “fussy” about the object to be 
traced, the cincINNATI 16” Vertical Hydro-Tel Die-Sinking 
Machine will reproduce faithfully the die or mold impres- 
sions from any one of four basic types of traceable surfaces 
or objects. 


1—Plaster or wood. A humble beginning, but often 
a timesaver. The Hydro-Tel’s extremely light con- 
tact pressure of the tracer finger makes this 
possible. 


2—Sheet metal templates. Another low cost begin- 
ning, and extremely versatile, too, with Hydro- 
Tel’'s handy template support equipment. 


3—Worn die block. Simply clamp the worn die block 
to the master support bracket, and trace from it 
to make a new one. 


4—Master die block. The elite of the traceable sur- 
faces, employed principally when making a num- 
ber of duplicate dies. 


You will be interested in the host of features to be found If, after long use, the die-block becomes 


on the CINCINNATI 16” Vertical Hydro-Tel Die-Sinker, and 
what they mean to you in producing low cost, accurate 
dies...in milling by power, shallow impressions and those 
up to 83° steepness of walls (standard 7° draft angle). 
All of these are illustrated and described in a new catalog 
just off the press—publication No. M-1497. Write for a copy. 


worn, it may be employed as o master 
to reproduce itself in a new bic.k. 


An inexpensive way to mill die impressions 
is shown above. The cross slide (illustrated) 
_ and table are equipped with template 
Tracing a plaster clamping block insert. support brackets. 
Tracer finger contact is so light it permits the 
| use of wood, pattern compound, or plaster 
master shapes. 


MILLING MACHINE 


| 
| 
BROACHING MACHINES CUTTER SHARPENING MACHINES | 


die, 
ken 
‘ing 


The standard machine, built primarily for traverse work, has hand 
and power control of table movement, and conventional hand 
operation of the wheelhead cross slide for setting up the machine. 


@ Your small precision ground work, within the 
range of a 4” machine, may require traverse cycles 
only, it may be divided between traverse and infeed 
cycles, or it may be mostly infeed cycles. Whatever 
your requirements, one of the new CINCINNATI 
FILMATIC 4” Plain Hydraulic Grinders will fit your 
kind of work. 4 This machine is built in three styles: 


1) for traverse operations; 2) for traverse and hand 


In addition to all basic elements of the standard machine, 
this style includes a hydraulically actuated rapid advance 
and return of the wheelhead unit controlled by the cross 
feed hand wheel. Wheelhead has %” to 1” adjustable 
stroke, a safety factor in loading and unloading, and 
gaging the work. 


infeed operations; 3) for traverse and automatic 


infeed operations. In the latter style, a single lever 


controls the infeed cycle. Many other features give , 


these 4” machines high productive capacity for 
either small or large quantities of traverse and 
infeed work. @ They are built in 4” x 12” and 4” 


' CINCISSNATI. 


« 18"sizes. Complete engineering specifications may 
pe obtained by writing for catalog G-520. Sweet's 
Catalog File for Mechanical Industries contains a 


: ktief description of these machines. 


CINCINNATI! 


CENTER TYPE GRINDING MACHINES | ‘CI 


| 
INC 


THE NEW CINCINNATI 
4” PLAIN HYDRAULIC GRINDERS 


ARE AVAILABLE IN 2 STYLES 


PRAVERSE AND 
mPAND INFEED OPERATIONS 


AUTOMATIC INFEED 
AND TRAVERSE OPERATIONS 


This machine includes a full automatic infeed cycle to the wheel- 
head. The automatic cycle, initiated by a single lever, consists of 
rapid advance of wheelhead to grinding position, feed to depth 
of cut, tarry to spark-out, rapid retract wheelhead and stop cycle. i 
.  Wheelhead has %” to 1” adjustable stroke to facilitate loading. 


IIGRINDERS INCORPORATED 


PEINCINNATI 9, OHIO, U.S.A. 


| 
CENTERLESS GRINDING MACHINES e CENTERLESS LAPPING MACHINES 
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ACTUAL SIZE 


MILL SPRING 
TO .0028" 


With head in vertical position, Mr. V. E. vanHoesen is 
boring a drill jig. So small and precise is the work 


NO. 12 A 
TABLE: 3235"x93;6" that a magnifying glass is used. 


FOR PRECISION MILLING | 
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Performed the Van Norman No. 


en is 
vork 


Work so fine and precise that a magnifying 
glass must be used to perform the milling 
operations . . . that’s typical of accurate work 
that is done on Van Norman Ram Type Mill- 
ing Machines. Illustrations below show some 
of the milling operations performed in making 
a marine. chronometer detent. 

Note the facts as stated by Mr. V. E. 
vanHoesen, watchmaker, A. Graves & Steuwer 
Company, Memphis, Tenn., who performed 
the work. 

“Inertia and force of the detent spring must 
be reduced to the very lowest point consistent 
with its functions, therefore, it is necessary 
that this spring be extremely thin. 


“We milled this spring to a thickness of 
.0028 inches and were successful ... in hav- 


ing less than five percent spoilage in this 
operation and tolerance was easily held within 
plus or minus .0001 inches. 

“On the part made of nickel, width of the 
shallow lengthwise slot had to be maintained 
within plus or minus .0001 inches and abso- 
lute parallelism was necessary with the face 
containing the dowel pins. 

“As to the small S shaped piece, the fact that 
this angle bracket fitted into the assembly 
without dowel pins shows the type of toler- 
ances which had to be maintained here. 

“All drill jigs and milling fixtures for the 
job were jig-bored on the machine.” 

In addition to accurate performance, Van 
NormanRam Type Millers increase production 
and cut milling costs. Write for information. 


VAN NORMAN COMPANY 
SPRINGFIELD 7, MASS. 


Checking the finished drill jig for accuracy. This is 
the largest of five jigs used in making the detents. 


Operator checks the work piece after taking the 


horizontal gang milling cut. 


Pays Van Normanize” 
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ABOVE—U. S. Slide Feed with 
Roller Check and U. S. Plain 
Stock Straightener. A complete 
unlit ready for mounting on press. 


BELOW — U. S. Plain Stock 
Straightener which Is used in 
conjunction with the Slide Feed. 
See above. 


FEEDING 


WITH U. 


The line of U. S. Automatic Press 
Room Equipment includes the 
U. S. Slide Feeds and the U. S. 
Stock Straighteners. The stock 
straighteners are made either for 
handling flat material or for hand- 
ling wire (two-way type). The flat 
stock straighteners can be fur- 
nished with individual motor drive 
if the requirements of the job 
necessitate the use of this type 
of equipment. 


The U. S. Slide Feeds are design- 


ed primarily for feeding material 


» from coils into power presses and 


AMPERE, 


Builders of U. S. Automatic Press 
and Accessories — U. S. Multi 


me 
» 
t 
or 
of 
43 
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STRAIGHTENING 
EQUIPMENT 


ss they are generally recognized as 
1e the most accurate, automatic units 
S. for this type of work on the 
ck market. Another advantage of the 
or U. S. Slide Feeds is the fact that 
d- they have sufficient power to pull 
at material through a plain stock 


straightener thus eliminating the 


ong use of expensive motor driven 
ab units. The illustrations contained 
os on these pages show a number 

of feed and straightening units. 
n Bulletin No. 50M contains com- 
ial plete specifications—Ask for your 
nd copy. 


OL} COMPANY nc 


PERE,| (East Orange), N. J. 


Press Room Equipment—uU. S. Die Sets 
Multi Millers — U. §. Multi Slides 


ABOVE—U. S&S. Slide Feed with 
Roller Check. See set-up Iillus- 
trated below. 


BELOW—A ‘set-up of U. S. 
Slide Feed, Roller Check, and 
Plain Stock Straightener mount- 
ed on power press. With this 
type of set-up the press Is con- 
verted into an entirely automatic 
machine. 
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Request Catalog T-44 for details 
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REGULATING WHEEL 
apidly At Point Of ¢ 


ENTRALIZED CONTROLS 
e Fatigue 


LANDIS TOOL COMPANY, WAYNESBORO, PENNA. 
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REAMER to make it go 


Smoothly...Accurately...at Lowest Cost 


Youu NEVER BE LEFT IN A HOLE... 
if you use Morse Reamers on every reaming job 
you have. In whatever type you need, Morse 
Reamers will do the job to your tolerances... 
smoothly ... quickly ...and keep on doing it time 
aftes time, far longer than your usual expectations. 

For Morse Reamers are made to last... and 
last ...and last. Like all Morse Tools, they are 
made to deliver the greatest number of cuts under 
proper working conditions . . . that is, when ade- 
quate metal is left in the hole to enable the Morse 
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Your Reaming 


Reamer to perform as it is designed to perform. 

All types of standard Morse Reamers... and 
special reamers, too...are available through 
your Industrial Supply Distributor. A few of these 
types of Reamers are shown on the facing page. 
In addition, Morse makes drills, cutters, taps, dies, 
and special tools which, like Morse Reamers, 
will never leave you in the hole. Ask your Industrial 
Supply Distributor to get you the Morse recom- 
mendation that will give you top reamer perform- 
ance on your particular job. 


‘ 
4 
—— 
: 
q 
= 
: 


Accuracy, Quality, Uniformity: the 
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® The Ingersoll Wide-Range Measuring Instrument is very effective in 


reducing “down time”. The large dial mounted on the milling head, 


registers the in and out movement of the cutter spindle in thousandths 
of an inch. Cutter settings, which ordinarily would take as much as 


5 minutes, may be made in but 34 minute. 


. 
i 
. 
&y 
A 
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GINSTRUMENT 


/ The cutter is set to surface No. 1 from the 
starting point, which in this case is a layout line. 
After finishing this cut the instrument is set at 
.000”. This now becomes the locating surface. 


2 Operator now positions cutter for the second 
cut — the quill is extended until the instrument 
reads 1.531” — and the second cut is then 
completed. 


|rrowzmoz-} 


3 For the third cut, operator positions cutter 
and extends the quill until the instrument reads 
~ 2.750" — and then makes the third cut. 


® The above illustration shows how to accurately 


set a cutter from one milling surface to another. 


without the use of scales or “Jo-blocks”. For all 
ordinary work the operator depends completely on 


the instrument and no other checks are required. 


apie 


e This is a self contained unit, 


accurate to plus or minus .001” 
over its entire range. The dial 


is large and clearly visible from 


the operator’s position. 


@ The above print is of the 
casting shown on the machine 
table opposite. There are three 
surfaces to be milled, all made 
with the same cutter, but re- 
quiring three different cutter 
settings. 


| @ 
“4 
| 
CHINE €@O.. | 


THE AME RICAN rae. wapuc 


“Ameri 


ri can’’ Lathes from the largest 
to the’ smallest are ready and ‘‘all 
ber” to meet every challenge of 


/ peacetime production. The power, 
| . stamina and endurance built into 
‘‘American”’ Lathes are proving in- 
valuable to many a plant in this 
highly competitive era. 


Dependable service, minimum shut- 
down for failures and repairs, 
coupled with an almost unbelievable 
ability to ‘‘keep going’’ under any 
and all conditions, are genuine 


‘‘American’”’ characteristics. 


‘American’? Lathes are easy to 
operate, too—another feature that 
appeals to the operator as do 
their simplicity of design and com- 
plete freedom from complex mech- 


4 anisms and manipulations. 


‘‘American’”’ Lathes are an asset in 
any plant. 


@ Send for Bulletin No. 87 


Courtesy of Allis-Chalmers Manufacturing Co. 


| 
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Spindles on most milling machines are sup- 
ported by only 2 bearings. There is no support 
at the center of the shaft, where deflection is 
most likely to take place. 


KEARNEY & TRECKER DESIGN 
SO BASIC = SO SOUND 


Because spindle deflection varies directly as 
the cube of the unsupported length between 
bearings, the additional support of the center 
bearing on Kearney & Trecker spindles in- 
creases rigidity 800%. That means deflection, 
vibration, wear are cut to minimum. Accu- 
racy, precision, longer machine and tool life 
are the results — proven for years in Kearne 

& Trecker installations throughout the weal, 


Bearing 


| 
4 


400% more rigidity! 


mi ©6Secret of modern milling machine accuracy 
wa 6and longer tool life lies in three bearing 
spindle design...one of the many great 


features of Kearney & Trecker Milwaukee 
Milling Machines... 


wide base, solid back, box-type ribbing speeds and feeds. Broad ranges of spindle mum rigidity to tool set-ups — assure 
give you maximum rigidity and vibra- speeds and table feeds in approximate proper alignment and provide easy ac- 
tion-free operation. That méans ac- geometric progression give you the right cess to arbor and cutters. That means 
curacy and long tool life, cutting formula for almost any material. greater precision, less tool wear. 


Look at that column! Pyramid shape, Quick-change dials for the selection of Those double overarms provide maxi-, 


Catalog E-53 gives you com- 
plete data on our entire line 
— Write for it! Please indi- 
cate your business connection, 


KEARNEY & TRECKER 
CORPORATION 


MILWAUKEE 14, WISCONSIN 


99 diffe 
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HIGH SPEED PRECISION MILLING MACHINES 


Provide Greater Economy for Small Parts 


Vertical or Horizontal—any way you look at 
it—closer proportion in the size of the ma- 
chine tool to the size of the work means 
greater efficiency. 


HARDINGE Precision Milling Machines are 
small, compact and designed to do a volume 
job on small parts. For a low, original invest- 
ment, the HARDINGE Milling Machines can 
release large equipment that is really too 
cumbersome for small work ... and parts 
manufacturing costs can be reduced. 


HARDINGE 


Utilize the advantages of HARDINGE Precis- 
ion Milling Machines for small-size work in 
production, tool room and development de- 
partments. Write us today for counsel in the 
application of HARDINGE Precision Milling 
Machines to your work. 


Table size, both machines, 12” x 3 3/16”. 
BB4 has %4” collet capacity, eight speeds to 
3000 r.p.m. BB2V has %2” collet capacity, 
eight speeds to 5000 r.p.m. 


BROTHERS, INC., ELMIRA, N 


5 E 
A.NLY RC 
| 
i 
J 
PERFORMANCE HAS ESTABLISHED LEADERSHIP FOR HARDINGE” 
IN 
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SURFACE GRINDING MACHINES 


The operator simply loads the ma- 
chine, pushes two buttons, and this 
Heald No. 42 Bore-Matic swings into 
action. It bores the babbitt crank holes 
in four connecting rods to a .0003” 
tolerance, while the operator un- 
loads four finished rods and loads 
four new ones. Then he pushes two 
buttons again, and the cycle repeats 
automatically. * 


No wonder the automobile manufac- . 


turer who originally ordered a battery 
of these No. 42 Bore-Matics recently 
duplicated his order. For these ma- 
chines pay for themselves in no time 
—by speeding up production, reduc- 
ing rejects, and cutting manual work 
to a minimum. 


Branch Offices at Chicago + Cleveland » Dayton « Detroit + Indianapolis + Lansing » New York 


With the addition of a second bank of spindles, 
this same No. 42 Bore-Matic can bore both pin 
holes and crank holes simultaneously. 


« BORE-MATIC PRECISION FINISHING MACHINES 


Here’s.a machine that bores connecting rods 
as fast as your operator can load ’em! 


Our field engineers will be glad to 
show you how the No. 42 handles 
pistons, pump housings, or cylinder 
sleeves, in as many different indus- 
tries. Or, again, how it performs rough- 
ing and finishing operations as well 
as multiple boring, turning, facing and 
plunging—all in one continuous cycle. 


Get in touch with the Heald branch 
office nearest you, or write: THE HEALD 
MACHINE COMPANY, Worcester 6, Mass. 


HEALD 


means more precision 
.. less cost 


j 
3 
ERNAL AND 


1%, 


ercial 
BALL BEARINGS 


The low-cost, multi-purpose ball bearing 


You name the product...hand truck, electric fan, file 
cabinet, bicycle, or any application where friction- 
free operation must be combined with low initial cost. 
That’s the job for Schatz “Commercial” Ball Bearings. 

How do “ 


ball bearings? High-grade, low-carbon, cold-rolled 


Commercials” differ from other low cost 
steel rings is one way. Through-hardened precision 
balls is another. The combination strengthens their 
capacity to take on the heavier loads, and results in 
longer bearing life and all-around utility... whatever 


the service requirements. 
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“Commercial” Ball Bearings are manufactured in 
every standard type and size. The common denomi- 
nator in each is the half-century of Schatz manufac- 
turing experience, plus the engineering counsel that's 
ready to lend a knowing hand in fitting the right bear- 
ing to your problem. 

Remember, Schatz makes only ball bearings, and 
“Commercials” are manufactured only by Schatz. 


THE SCHATZ MANUFACTURING COMPANY 
POUGHKEEPSIE, NEW YORK 


REPRESENTATIVES LOCATED AT 
Detroit: 2640 Book Tower—26 * Cleveland: 402 Swetland Building—15 
Chicago: 8 S. Michigan Ave.-3 * Los Angeles: 5410 Wilshire Blvd.—36 
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When Operators SMILE Your Shop HUMS! 


Aw metal cutting operators do smile when they work with Cimcool. They say there’s never 

been anything like it. And they’re right, for Cimcool is something entirely new—A 
chemical emulsion incorporating an entirely new principle in cutting fluids. It’s tops with 
Operators seven ways: 


1. It’s clean—doesn’t soil hands or clothes. 


2. Can’t smoke—causes no harmful vapors. OTHER CIMCOOL ADVANTAGES 


iin El 3. Produces no objectionable odors. mm Cools faster—allows faster cutting. 
mm Uniform temperature increases accuracy. 

mi- 4. No slippery film on hands, machine or floor. mm No fire hazard—Cimcool can't burn. 
fac- 5. No chromates or other skin irritants. m= Contains long-lasting rust inhibitor. 
de mm Chemical lubricity increases tool life. 

6. Is not subject to rancidity. mm Covers 85% of all metal working jobs. 

7. Tools and chips actually stay cool to touch. 
ind 


THE 
MULTI-PURPOSE 
CUTTING FLUID 


3-15 
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Safety 
Win High Praise 
from 
Gem Safety 
Corporation 


“This A-O Goggle saved the eye and possibly 
the life of E. Steller of the Brush Department. 
This chip in the lens was caused by the tool-bit 
he holds in his hand.” 


Typical records reveal that eye injuries cost (in first aid 
attention, idle machine charges, unproductive time and 
other frequently “hidden costs”) $14.60 per injured man 
per year. Yet 98% of these accidents (according to the 
verified figures of the National Society for the Prevention 
of Blindness) are avoidable—mainly through the use of 
Safety Goggles. 

Can you afford to overlook this opportunity to lower your 
production costs? 

Send to your nearest A-O Safety Representative or direct 
to American Optical Company, Box Y for a copy of the 
new book, “Eye Accident Costs,” telling how to prevent 
them and how much you can save by preventing them. 


COMPANY 


American Optical 


SOUTHBRIDGE, MASSACHUSETTS 
BRANCHES IN PRINCIPAL CITIES 
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Same Job.. 
Same Operator... 


Same Machine... 


Same Productive Volume 


UNIT COST UP 


@ Thousands of shops face this 
picture. After reconversion, they are 
again producing the same parts in the 
same volume as in the best prewar 
year. Operators’ skill and machine 
productivity may be fully up to 
1939 records. 

But accurate surveys of over 2500 
metal working plants disclose that 
today’s cost of materials, overhead, 


and labor are 35% above ,1939. 
To make up for these higher costs 


and to maintain a satisfactory margin 
of profit without resorting to a steep 
rise in selling price, present manage- 
ment a serious problem. 


If your production processes include 
turning of metal parts, a Warner & 
Swasey field engineer may be able to 
help you. After studying your jobs, 
he probably can recommend improved 
machines, new tools and methods, or 
suggest accessories to be added to 
your old turret lathes to make them 
more productive. 


You can Machine tt Settler, Faster, for Letd-om 
with a Warner & Swasey 


TURRET LATHES, MULTIPLE SPINDLE AUTOMATICS, PRECISION TAPPING & THREADING MACHINES 
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Safety 
Win High Praise 
from 
Gem Safety Razor 
Corporation 


“This A-O Goggle saved the eye and possibly 
the life of E. Steller of the Brush Department. 
This chip in the lens was caused by the tool-bit 
he holds in his hand.” 


Typical records reveal that eye injuries cost (in first aid Pp 
attention, idle machine charges, unproductive time and ag 
other frequently “hidden costs”) $14.60 per injured man sa 
per year. Yet 98% of these accidents (according to the ye 
verified figures of the National Society for the Prevention 
of Blindness) are avoidable—mainly through the use of P: 
Safety Goggles. 1! 
Can you afford to overlook this opportunity to lower your 
production costs? 
Send to your nearest A-O Safety Representative or direct rn 
to American Optical Company, Box Y for a copy of the te 
new book, “Eye Accident Costs,” telling how to prevent 
them and how much you can save by preventing them. a 


American Optical | 
COMPANY 

afety Division — 
SOUTHBRIDGE, MASSACHUSETTS 
BRANCHES IN PRINCIPAL CITIES 
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| Same Job... 
| Same Operator... 


Same Machine... 


Same Productive Volume 


UNIT COST 35% 


@ Thousands of shops face this 
picture. After reconversion, they are 
again producing the same parts in the 
same volume as in the best prewar 
year. Operators’ skill and machine 
productivity may be fully up to 
1939 records. 

But accurate surveys of over 2500 
metal working plants disclose that 


today’s cost of materials, overhead, 
and labor are 35% above ,1939. 


To make up for these higher costs 


and to maintain a satisfactory margin 
of profit without resorting to a steep 
rise in selling price, present manage- 
ment a serious problem. 


If your production processes include 
turning of metal parts, a Warner & 
Swasey field engineer may be able to 
help you. After studying your jobs, 
he probably can recommend improved 
machines, new tools and methods, or 
suggest accessories to be added to 
your old turret lathes to make them 
more productive. 


You can Machine Better, Paster, for 
with a Warner & Swasey 


TURRET LATHES, MULTIPLE SPINDLE AUTOMATICS, PRECISION TAPPING & THREADING MACHINES 
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BETWEEN 
CENTERS 


Another Example of LANDI 


HEADSTOCK 


Crank inserted in pot chuck and rotated for location radially 


Grinding this small crankshaft would 
ordinarily require two machines. 
Landis Tool grinding engineers sug- 
gested that both between centers and 
chucking grinding operations could be 
done on one machine by use of a pot 
chuck. This resulted in a 40% reduc- 
tion in machine investment, less work 
handling and greater output per man. 
The4” Type H Plain Hydraulic Grind- 
er which was selected has these Landis 
Tool features that permit high produc- 


Crankshaft held in pot chuck ready for crank pin grinding 


tion, fine finishes and close accuracy: 


Microsphere Wheel Spindle Bearings 
Dynamically Balanced Rotating Parts 
Variable Voltage Headstock Drive 
Stress Relieved Annealed Castings 


Landis Tool Engineered Grinding 
Service will help you solve your grind- 
ing problem with the lowest cost solu- 
tion to meet your requirements. Get in 
touch with your Landis Tool represen- 
tative or write us full details, 56 


LANDIS TOOL COMPANY 
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4” Type H Plain Hydraulic Grinder. Special Equip- 
ment: Combination live and dead spindle head- 
stock, swing raised to 8”, pot chuck. (Catalog A44). 
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catalog, form 1901. To make 
certain you receive your copy 
promptly, use the handy coupon 
below—or write to The Monarch 
Machine Tool Co., Sidney, Ohio. 


““World’s Fastest Hand Screw 


Machine”’—that’s what you'll call the 
Monarch Speedi-Matic after you’ve seen 
it in operation. On lots of 25 to 500, or 
more, it will give you peak production at 
a profit; you'll get toolroom accuracy at 
production line speed. 

Typical examples of actual jobs, as 
well as principal features and specifica- 
tions of the Speedi-Matic, are described 


and illustrated in our new 20-page 


To Save Time and Money 
on This Class of Work 


The Monarch Machine Tool Co. 


Sidney, Ohio 


I’m interested in hand screw machine production at a profit. Send 
me your new 20-page catalog, form 1901, on the Speedi-Matic. 


Name. Title 
Company 

Street Address. 

City and Zone State 
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FOR PEAK PRODUCTION AT A PROFIT— 
Speedi- Matic Star Features 


%& Automatic electronic speed change, preselected for 
as many as ten stations. 


%& Complete range of spindle speeds—50 to 5000 rpm. 
%& Feeds from .0005” to .016” per revolution. 

%& Power feed ram-type turret. 

%* Spring-return hand-operated cut-off slide. 

%* Air-fed pusher-type collet attachment. 

%*& Collet chuck capacity—7/8”. 
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9 Why you need it. Standard’s Coded Lubrication provides one of the simplest known 
© methods for helping oilers determine what lubricant is needed at every lubricating point in 
your plant. It helps them avoid errors in filling oil cans, grease guns and other dispensing 
equipment. It eliminates the need for their learning a great number of detailed 

instructions and grade numbers of lubricants. 


How it works. All lubricants used in the plant are assigned numbers. A number is 
Z applied to each storage container or dispensing unit indicating the lubricant it 
contains. Each spot to be lubricated is also marked by an easily applied decal 

numbered to indicate the lubricant required. 


What it does! The results you get with Coded Lubrication make it well worth while. It 
sad reduces breakdowns resulting from the application of wrong lubricants. It prevents 


application of costly lubricants where ordinary lubricants can be used. It simplifies training of oilers. 


m Fe A Standard Oil Lubrication Engineer will fully explain Coded Lubrication and its application 
to your plant. Write Standard Oil Company (Indiana), 910 S. Michigan Ave., Chicago 80, Ill. 


STANDARD OIL COMPANY (INDIANA) Sr 
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Save power... belts... and 


material- handling time conveyors 


ARE CONVEYOR IDLERS slow to start up in 
cold weather? Do they heat up, throw off grease, 
and run dry when the weather's hot? 


A change to a better lubricant may make 
these lazy idlers carry their share of the load— 
and incidentally save on power, belt wear, and 
material-handling time. 


Superla Greases are ideal for idlers. Grades 
are available that permit idlers to turn readily 


at low temperatures, yet these lubricants do 
not thin out or separate when normal operat- 
ing temperatures are reached. Where tempera- 
tures are above normal (over 175°E), Superla 
X Greases resist separation and oxidation, and 
have good sealing quality. 


A Standard Oil Lubrication Engineer will 
gladly help you make a test. Standard Oil Co., 
(Ind.), 910 S. Michigan Ave., Chicago 80, Il. 
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square inches’ or steel removed 


at one no of these cutters 


Half Side Milling Cutters... used in strad- 
dle milling or cutting slots where com- 
plete bottom finish is not needed. 


In the job above, nine slots 5/16” wide and two end cuts 


at- 9/32” wide... all 1-11/16” deep... are being milled simul- 
-4- taneously by a gang of nine Staggered Tooth and two Half 
. Side Milling Cutters. That’s removing 5! square inches (in 
4 cross-section area) of low carbon steel at a single pass. These 


Brown & Sharpe cutters are completing ten pieces per hour. 

There’s a good reason for preferring Brown & Sharpe mill- 

rT ing cutters. They cut more metal per sharpening and cut it 

faster .. . all of which gives the lowest real cutter cost. Brown 
& Sharpe Mfg. Co., Providence 1, R. I., U. S. A. 


BS urge baying through the Distributor 


Staggered Tooth Side Milling Cutters. . 
The alternate spiral angles of the teeth 
and the angle of undercut enable these 
cutters to remove large amounts of metal 
without destructive vibration or chatter. 
Deep cuts are made with good finish. Also 
used in making shallow cuts where depths 
must be varied. 


* Cross-section area of metal removed. 


AUTHORIZED AGENT 
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material gree! casting’ C 
machine 5D powerfie® 
method: pack anguiat face to be miried and 
gritted pefore coming £0 operation” pold 
part against angular plate with pusher par Les: 
qurre position with pins and griP on anree 
chucking pads with enree chuck jaws- s 
machine as gollows* this 
4st T.F pusher par for chucking purpose® wot 
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face 4.437" dia- Turn and face 4.79\" dia- 
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Less than a minute to chuck this irregular part... 
less than five minutes to machine it! Speed like 
this means real savings in the production of large 
work, which ordinarily might require two or three 
handlings. Using the standard 5D Powerflex Auto- 
matic Chucking and Turning Machine, Potter and 
Johnston engineers worked out the tooling shown 
above to solve the problem of machining this cast 
steel bearing standard. 


With a swing over the bed of 25”, a swing over the 
cross slide of 12” and a turret slide travel of 13”, 
the 5D Powerflex enables tool engineers to get high 
production where it pays off the best—on large, 
hard-to-handle parts. Any one of five sets of four 
speeds each may be pre-selected to change auto- 
matically. The 24 feeds are arranged in groups of 
Coarse, medium and fine. A feed from each group 


CHUCKING — AST MACHINING! 


may be selected and, like the spindle speeds, all 
changes are accomplished automatically while the 
machine is under cutting load. Speed, power and 
exceptional rigidity permit setups that take full 
advantage of tungsten carbide tools. Manual or 
air-operated chucks combine quick, accurate 
operation with high holding power. 


In addition, if the size of the lots and other produc- 
tion requirements warrant it, jobs may be set up 
on the 5D-2 Powerflex, a two-spindle model which 
will virtually double output by performing opera- 
tions simultaneously on two parts, chucked in the 
front and rear spindles. 


Write for complete engineering data, sizes and 
specifications of the 5D Powerflex Automatic 
Chucking and Turning Machine. Ask for Bulle- 
tin 122. For 5D-2 information, request Bulletin 123. 


MACHINE CO. 
PAWTUCKET, R. I. 
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Cutting Drilling Costs 
LELAND-GIFFORD 
No. One MOTOR SPINDLE 
DRILLING MACHINE is 
built for quick and easy 
operation, all the controls, 
are at the Operator's 
Finger Tips. Built-in Work 
Lights, Ratchet Type Feed 
Levers, totally enclosed 
Ball Bearing Fan Cooled 
Motors. Four or Eight 


Speeds up to 9000 R.P.M 
instantly available. 


LELAND-GIFFORD 
No. 1 LMS Drilling Machines are 
no laggards. They are engineered 
to meet modern requirements 
for drilling holes from No. 80O to 
5/16" diameter in Steel and 3/8" 


in cast iron. 
Ask for Bulletin No. 400 A 
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42 Second Street. LOS ANGEL 
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STORES 

New York: 61 Reade St.; Chicago: 11 So. 

Clinton St.; Detroit: 5527 Wocdward Ave.; 

Les Angeles: 524 E. Fourth St.; Seattle: 
568 First Ave., South. 


CARD 


by means of a taper screw, 
: _ Sizes and forms. On both hand and screw _ 
F 
thr eads prof itably and accurately, with 
Pe 
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STORES: New York, 61 Reade St.—Chicago, 
11 So. Clinton St.—Cleveland, Hal W. Rey- 
nolds, 3346 Superior Ave. — Detroit, 5527 
Woodward Ave.—Los Angeles, 524 E. Fourth 
St.—Toledo, 3636 Detroit Ave.—Toronto, 137 
Wellington St., West—Montreal, 111 St. Paul 
St., West—Winnipeg, 212 Bannatyne Ave.— 
Vancouver, 119 Pender St., W. Agents for 
Great Britain: Charles Churchill & Co., Ltd., 
27-34 Walnut Tree Walk, Kennington, Lon- 
don, S. E. 11, England. Branches at Birm- 
ingham, Manchester, Glasgow, Newcastle-on- 
Tyne and Bristol. ; 


BUTTERFIELD DIVISION. 
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BIG 
SHAPES 


Series of Seven 


No. 2 
High Strength-Weight Ratio 


@ Structural and ornamental shapes, panels, 
mouldings, etc., cold formed from flat rolled 
metals, have higher strength-weight ratio than 
similar products produced by hot rolling and 
extruding. This is because (1) the metal is of 
more uniform thickness, (2) work hardening 
in cold rolling and forming, and (3) greater 
accuracy of shape, with less warp, distortion, 
and other defects. Yet light weight with great 
strength is only one out of seven equally impor- 
tant advantages of cold-rolled-formed products. 


For 36 years, Yoder has played a leading part 
in the development and manufacture of cold- 
roll-forming mills and auxiliary equipment 
for doing slitting, coiling, edge conditioning, 
embossing, curving, welding, cutting-off and 
other operations on flat-rolled metal. 


Many metal working operations formerly con- 
sidered impractical with roll forming and aux- 
iliary machines, are now being done on Yoder 
production lines, at a great gain in output, 
speed and uniformity, and at only a fraction 
of the former cost. Perhaps, if you consult us, 
our engineers may find such an application 
in your own plant. If not, we will tell you so, 
frankly, for we do not recommend Yoder 
equipment except where it is practical and 
profitable for the purchaser. 


Bulletin No. 101 contains interesting 
illustrations, facts and figures on cold- 
roll-formed products, their uses, and 
equipment for making them. Ask for it. 


THE YODER COMPANY 
5504 Walworth Ave. « Cleveland 2, Ohio 


ENGINEERING 


wane 


MANUFACTURING 


36 YEARS’ LEADERSHIP + COILING SLITTING FORMING EMBOSSING * CURVING WELDING CUTTING-OFF 


42—MACHINERY, February, 1947 


> 
4 | i | 
A : y 
. 


John J. Grant comes to Greenfield 


d In 1872, a man stepped off the train in Greenfield, came the world’s center for the manufacture of 
Massachusetts, bringing with him a patent fora __ precision threading tools. 
revolutionary kind of a threading tool—a two- Through these years GTD “Greenfield” has 


piece die* which would cut accurate threads in pioneered constantly in developing better taps 
one simple operation. The man was John J.Grant. and dies. Today, wherever metal work is done, 
, Thus, 75 years ago, began an industry which was__ the name GTD “Greenfield” stands for the finest 
() grow until this quiet New England town be- in threading equipment. 


*Grant’s die consisted of two adjustable half-discs of 
metal threaded on the inside and set into a metal frame 
or “collet”. This was the first effective threading die. 
It would cut accurate threads on a rod in one opera- 
tion. From this first basic design by Grant, all modern 


~ dies have been developed. 
eum 


“TAP and DIE CORPORATION 

Greenfield - Massachusetts The Gee TOOL COMP | 
A DIVISION OF GREENFIELD TAP and DIE CORPORATION 
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AN of these pieces —glass, jewels, sapphires, rubies, agate, pyrex, signal glass, quartz prisms 
and ceramics—were ground on the Blanchard #11 or #18 Grinder. The methods developed for 
grinding these materials are applicable to many other pieces. We invite inquiries regarding the grind- 
ing of these or any unusual materials. Write today and ask for the “Work Done on the Blanchard” 
book— it will be mailed free. 


16” N 
Bo: 
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BLANCHARD) 
, CAMBRIDGE 39, MASS., U.S.A. 
STATE STREET, CAM U.S. 


‘esigned to provide an ac- 
curate, fast, sturdy, depend- 
able drill for a moderate 


initial investment and low a 
maintenance cost. Unit is 


equipped with anti-friction ball 
bearings; all castings are sea- 
soned and sturdy; all gears of 
high alloy steel, accurately ma- 
chined; all are hand 
scraped to a minimum tolerance. 
Available with V-belt drive — 16 
spindle speeds. 


surfaces 


Power feed of posi- 
tive, gear driven type. Four rates of 
feed are obtained through diel knob 
Automatic stop fer pre- 
determined depth drilling. 21” size — 


indicator. 
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SLIDING HEAD BOX TYPE 


| 
come 


BALL BEARING SIGHT FEED OILER 
TIMKEN ROLLER 
BEARING 
SANDCAST and 
SPEED PLATE 
PULLEYS 
CONCEALED 
BACK GEARING 
BALL BEARING TIMKEN ROLLER | 
BEARING 
FEED DIAL 
INDICATOR 
THIMBLE AND 
SCREW COLLAR 
ADJUSTMENT 
LEVER 
TIMKEN ROLLER 
BEARING 
GEAR RACK FOR ADJUST ADJUSTABLE 
MENT OF SLIDING HEAD EED TRIPPER 
FOUR SPOKE 
HAND FEED 
LOCKING LEVER 
DEVICE FOR 
HEAD WORM WHEEL 
FEED 
ATTACH TABLE GRADUATED 
ANK F SPINDLE QUILL 
RAISING AND LOWERING 
TIMKEN ROLLER 
BEA 
AUTOMATIC TRIP COOLANT 
and WORM TAKE-UP NOZZLE 
TABLE LOCKING . 
ACCURATELY MACHINED © DEVICE 


end HAND SCRAPED WAYS 
™ EQUIPPED WITH OIL 

GROOVED TABLE 

WITH OR WITHOUT 


COOLANT PUMP T SLOTS 
CRANK 
COOLANT RETURN HANDLE 


RAISE and LOWER 


COOLANT MECHANISM FOR 
14” capacity. 
SINGLE SPINDLE MODEL 
21” Box Column Sliding Head Floor Drill 
fandardize on CANEDY-OTTO drill presses 
Ba throughout your shop. The completeness of 
&-Spindle 21” Box Columr 4-Spindle 21” Box Column ¥ the CANEDY-OTTO line enables you to do this 
Sliding Head Floor Drill Sliding Head Floor Drill " F 
fo fill all your requirements .from. this 
ten one source. So write today for our catalog 
‘ describing in detail the many drill presses 
t 
that bear the CANEDY-OTTO trade-mark — 
’ your guarantee of greater value, since 
16” No. 3000 F.V. 1-Spindle 16” No, 5—10,000 B.V 14” No. 3000 F.V. 1-Spindle 
_ Box Column Floor Drill 2-Spindle Bench Drill Sensitive Floor Drill 1892 
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IG BENDS... little bends...complicated bends... are all handled with 


ease and accuracy on R. D. Wood hydraulic bending and straightening presses. ae eae Agee 


‘ eos capacity. Designed to han- 
Self contained, these presses are under positive control of the operator at all dle pipes ead tubes from 


times... an important feature during difficult bends. Their heavy-duty construction 2%" to 14”. Request cata- 
means longer life with a minimum of maintenance. Wood builds these presses in a aoe ees 
full range of types and sizes for pipes, tubes and structural shapes . . . as well as many 
other types of hydraulic presses. Outline your needs so that we may send descriptive 
literature, or the advice of our engineers where the requirements are unusual. R. D. 
Wood Company, Public Ledger Bldg., Independence Square, Philadelphia 5, Penna. 


SALES REPRESENTATIVES: Door-Patterson Engr. Co., 3362 Wight St., Detroit, Mich. ¢ Charles C. Grant, 
436 Second Nat'l Bidg., Akron 8, O. © R. C. Neal Co., Inc., 76 Pearl St., Buffalo 2, N. Y. © R. C. Neal Co., 
Inc., 46 Andrews St., Rochester, N. Y. ¢ R. C. Neal Co., Inc., 569 S. Clinton St., Syracuse, N. Y. ¢ Neal & Co., 
1009 W. 6th St., Erie, Pa. © Storey Pump & Equipment Co., Harbour Commission Bldg., Toronto 1, Ont., 
Canada e J .Thos. Holveck, P. O. Box 8564, Wabash Sta., Pittsburgh, Pa. e Herman L. Krouse, 4217 Buell Dr., 
Fort Wayne, Ind. © Mills Winfield Co., 407 S. Dearborn St., Chicago, Ill. © Harry G. Mouat, 544 Martin Bidg., 
Birmingham, Ala. © Fred S. Renauid & Co., 1014 W. 84th Place, Los Angeles 44, Calif. © G. M. Cooke, 
401 Riaito Bldg., 116 New Montgomery St., San Francisco 5, Calif. 

BRAZILIAN REPRESENTATIVE: Export Exchange Corp., News Bidg., 220 East 42nd St., New York 17, N. Y. 
(Exportadora "'Extange”’ Lida, Sao Paulo, Brazil.) 


HYORAULIC PRESSES AND VALVES FOR EVERY PURPOSE ACCUMULATORS 
RO Wood 


EST. 1803 


) 
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RATT & WHITNEY Aircraft Division of United 
Aircraft Corporation reports these econo- 
mies in the TOCCO-brazing of steel tips to 
bronze bodies of valve guide assemblies: 
“ORMER OUTPUT: 22 per hour per operator by 
manual brazing. 

)2CCO OUTPUT: 220 per hour per operator by 
TOCCO Induction Heating . . . 10 times as fast 
as former method . . . for Jower costs. 

OCEDURE: The valve guide parts, fluxed and 
assembled with solder ring, are placed on pegs 


are TOCCO-heated to 1200° F. and silver sol- 
dered . .. an automatic and continuous operation. 


on a moving belt. This handling fixture passes TOCCO Engineers are at your service to help 
the parts through an inductor coil where they improve your production. No obligation. 
THE OHIO CRANKSHAFT COMPANY FREE => —— Mail Coupon Today .— 
BULLETIN 


THE OHIO CRANKSHAFT CO. 
| Dept. M, Cleveland 1, Ohio 


i 
| 
| 

| Send free copy of 

“INDUCTION HEATING”. 
| 


Name 
d City. Zone... State... 
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IGH labor costs can be cut best with 
high-production tools. Many produc- 
tion operations on flat surface jobs can be 
speeded up with GARDNER GRINDERS 
equipped with time-saving, labor-lightening, 
special quick-loading and unloading fixtures. 


Here's an example—a Gardner No. 115-15" 
Double Spindle Grinder that grinds four 
sides of the heads of steel spring retainer 
buttons—TWO sides at a time. 


PRODUCTION: 15 to 20 cuts per minute. 
GARDNER- GRIND 
YOUR SURFACES 


TOLERANCES: .002" for parallelism; .001" 
for squareness; .005"' for uniformity. STOCK 
REMOVAL: .010" to .014" overall. FEED- 
ING: Hand load to rotary carrier; gravity 
unload. 


Installation of Modern GARDNER GRIND- 
ERS will prove profitable because these 
newer, up-to-date machines enable your 
operators to turn out more precision-ground 
pieces per minute — and down come those 
high labor costs! 


Write for Special 8-page Bulletin! 


GARDN ER MACHINE COMPAN 


414 East Gardner Street Beloit, Wisconsin, U.S.A. 
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Get the advantage of all these 
quality features—found only in 
the new Gulf Soluble Cutting Oil: 


Miscible in all types of water 
High lubricating value 
Extremely stable 

Nonfoaming 

Helps prevent rust 


Pleasant odor 


NOTHER achievement of Gulf Research 
Technologists—the new Gulf Soluble Cut- 
ting Oil! 

The above advantages of this new multi- 
purpose cutting fluid add up to effective help in 
improving production, increasing tool life, and 
reducing down time for tool changes. 


Cail ina Gulf Lubrication Engineer today and 
ask him to recommend the proper dilution of 
Gulf Soluble Cutting Oil for each machining 
Operation in your shop. Or send the coupon 
below for further information. 


Gulf Oil Corporation - Gulf Refining Company 


Division Sales Offices: 
Boston - New York + Philadelphia - Pittsburgh : Atlanta 
New Orleans - Houston - Louisville - Toledo 


LUBRICATION 


Gulf Oil Corporation + Gulf Refining Company 
3800 Gulf Building, Pittsburgh 30, Pa. M 


Please send me, without obligation, further information on the new 
Gulf Soluble Cutting Oil. 
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..-and here 
LIGHTS ARE 


into electric watt-hour 


built " ding of 
-Hour Counter, direct rea 
Lanternlight for chores always Veeder-Root Watt HA device gives the farmer 
appealed to poets — but not to meters. This ———— number of watt-hours. —_ mit 
5 practical farmers. And now, in current consumption BO 
certain sections of the country, col 
‘ the instant command of ad- 


equate electricity has lightened 
the farmer’s work in more ways 


\ 
than one... and put an end to a dread fire-hazard, too. than likely, Veeder-Root Countrol can be designed into net 
Extended to farmers in outlying districts, the comfort, your product. ..in wad form of 2 standar d counter, 

; gee or one developed specially for your particular need. 
safety and greater work-capacity of electric light and It’s well worth finding out — and you c. aneetian thet 
power have had a whole lot to do with today’s amazing 8 sil er ee eee 


farm productivity. 


And the whole deal, for the farmer, is as simple as this: abidy 
Once a month he takes a direct reading from his electric 
meter, notes the reading on a postcard, mails the card, 


Watt-Hour Counter, bulltintothe €hWWEEDER-ROOT INC. 


gral part. This is another instance of the infinite ways Hartford 2, Connecticut 

i i G t i i In Canada: Veeder-Rootof Canada, Ltd.,955 St. James St.,Montreal 3. 
in which Veeder-Root ountrol can be designed peed In England: Veeder-Root Ltd., Dickinson Works, 20 Purley Way, 
any type of product as an added advantage in use. More Coupon, Surrey. 
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mong Heavy Machine 
Tools built by 


Consolidated 


LATHES 
BORING MILLS 
PRESSES 
MILLING MACHINES 
BORING MACHINES 
SAW MACHINES 
PLANERS 
SLOTTERS 
{LROAD SHOP 


gpeClAL MACHINES 


New rigidity and power 


for today’s cutting materials 


NEWTON SPINDLE TWO-STATION UNI 
HEAD ROTARY MILLING MACHINI 


Designed for high production milling of Automotive 
Cylinder Blocks and heads, transmission cases, and 
similar parts, this machine is equipped with two sets 
of roughing and two sets of finishing spindles with 
operating stations on each side of the machine, making 
possible twice the productive capacity of the conven- 
tional single station machine. 


Send us your inquiries 


BUILDERS OF HEAVY DUTY MACHINE TOOLS Sees 186 


| 
TH ; 
N 
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MACHINE 


Do you want to increase the productive- 
ness of your standard milling machines? 
Then consider the application of Kemp- 
smith standard attachments. These de- 
pendable, precision-built tools are made to 
perform the most delicate milling opera- 
tions with both speed and accuracy. They 
are the product of 57 years’ specialized 
experience, manufacturing milling ma- 
chines exclusively. The same high degree 
of rigidity and precision, characteristic of 
Kempsmith Milling Machines, is embodied 
in these standard attachments. It will pay 
you to investigate. Write for literature. 


THE KEMPSMITH MACHINE CO. 


MILWAUKEE 14, WIS., U.S. A. 


KEMPSMITH Standard Milling Attachments 


Capacity 


YOUR MILLING 


VERTICAL HEAD con- 

verts horizontal to 
vertical machine, retain- 
ing identical spindle 
characteristics. 


HI-SPEED UNIVER- 

SAL for high speed 
angular milling in all 
planes. 


CIRCULAR TABLE for 

milling circles or 
cams, gear cutting, high- 
speed continuous mill- 
ing, etc. 


4 SLOTTER for keyseat- 

ing, broaching, gen- 
eral slotting, tool and 
die making, etc. 


5 VISES, both plain 

and swivel types, 
adaptable to special jaws 
to save fixtures. 


UNIVERSAL DIVID- 

ING HEAD for plain 
indexing and spiral 
milling. 


Precision Bull Milling Machines Since 1888 


A 5003-1P-C 
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MONTH 


PARED BY THE SENECA FALLS MACHINE CO. “*THE Qo-owinrgy PEOPLE” sENECA FALLS, NEW YORK 


PROBLEM: To automatically turn, chamfer 
and face electric motor rotor and starter 
commutators, maintaining a fine finish and 


extremely close tolerances. 


SOLUTION: The Lo-swing IMP Lathe with 
special equipment was selected for this job 
primarily because of inherent design features 
which permit high spindle speeds and un- 
usual turning accuracy. 

The work is held and driven from one of the 
ball-bearing seats of the shaft with an air- 
operated collet chuck. The tailstock end is 
supported on a revolving center, the move- 
ment of which is actuated by an air cylinder. 
This method of holding and driving the rotor 


ROTOR AND STARTER 
COMMUTATORS 


Automatically MACHINED 


TO HIGH ACCURACY 
AND FINISH ON 


assures the close concentricity which is re- 
quired between the bearing seats and the 
O. D. of the commutator. The operation con- 
sists of turning the O. D. of the commutator 
and rotor, the facing of the shoulder (which 
is part of the commutator) and the cham- 
fering of the shoulder. 

Several other Lo-swing set-ups have been 
developed for this type of work. We suggest 


you send in your prints for our estimate. 


SENECA FALLS MACHINE CO., SENECA FALLS, N. Y. 


| 
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«Increase 
Production Capacity 


This Simple Way! 


Looking for ways to increase your production 
capacity?... Quick ways? Put R and L Turning 
Tools on your turret lathes and screw machines, 
and double (or triple) the capacity of each 
spindle or turret face! With R and L Turning 
Tools it is easy — and practical — to set up 
combinations of two or three operations like 
the ones illustrated, speeding up intricate jobs, 
assuring concentricity and saving production 
time. In addition, the single, simple R and L 
Turning Tool replaces a dozen or more separate 
tools, and can be changed in ten seconds from 
right- to left-hand operation, so that you save in 
tool costs, too. Built in five sizes to cover a wide 
range of jobs. R and L Turning Tools are con- 
structed of heat-treated alloy-steel, with all 


essential parts ground to provide accurate | 


alignment. 


Look over the typical set-ups shown. Can you 
use similar toolings to speed up operations in 
your plant? If you can, write for complete 
details of R and L Tools, given in the idea- 
packed R and L Booklet. 


TOOLS 


1825 BRISTOL STREET — NICETOWN — PHILADELPHIA 40, FA. 
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ABOVE, LEFT: R and L Turning Tool 
set up for drilling and chamfering 
in one operation. 


ABOVE: Turning part with large 
radius while drilling. Tantalum car- 
bide backrest set to support work 
over straight turned diameter. 


BELOW: Turning one diameter, cham- 
fering two corners, facing end of 
part along with drilling or reaming. 


— 
3. 
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HIS weldery was using straight type 6” air 

grinders to grind off excess weld metal and 
spatter . . . to make bottoms of machine bases 
flat and smooth. The Rotor Application Engineer 
suggested changeover to vertical grinders with 
6” flared cup wheels. The New B-30 Rotor Air 
Grinders were installed. Results: 


Doubles output per man because flared cup wheel 
contacts larger area and makes it easier to grind 
high spots flush with other metal. 


FLAT... 


Improves appearance of work because flat wheel 
surface grinds smooth . . . does not dig grooves 
into metal. 


Call in the Rotor Engineer to suggest the right 
tool for your jobs. Bul. 30 free on request. 


Yours for lower costs, 


AIR O'TOOL 
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Six-hundred ton Lake Erie 
Hydraulic Press in opera- 
tion in the plant of the 
Tiletone Company in Chi- 
cago. Press is column type, 
single action, self-contained 
unit. Lake Erie Hydraulic 
presses are available in a 
wide range of standard types 
and sizes to meet nearly all 
needs. Special presses are 
engineered to order when 
required. 


ie Complete assembly of the portable stall shower manufactured by the 
Tiletone Company. The Lake Erie Hydraulic Press makes it possible 
to produce a clean, attractive shower...stiffeners are eliminated...manu- 
facturing operations are reduced...assembly is simplified...time, materials 
and money are saved. 
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t Forming sides for the portable stall 
shower. Note the three rectangular sec- 
tions formed-in the panel. This eliminates the 
need for small panels or angles that would 
otherwise be required to give the sides rigid 
construction. Result—material is saved, produc- 
tion is simplified and the cabinet has a clean. 
modern appearance, 


th The bottom section or receptor for a 
' portable stall shower. Twenty-one opera- 
ions were required in its production by the old 
method. Now it is made in six operations which 
include drawing, coining, trimming and punch- 
ing holes for assembly and bottom drain. New 
Method gives time saving of about 6673%. 


lowers production costs 


The Tiletone Company of Chicago, manufacturers 
of portable stall showers and other products, 
report that their new Lake Erie Hydraulic Press 
is a mighty good investment. The press is not 
only saving time and money— but it simplifies pro- 
duction and makes it possible to turn out higher 
quality work. Among other things, hydraulic press 
production has eliminated the need for side stiff- 
eners in the portable stall shower and has reduced 
manufacturing operations on the bottom section 
from twenty-one to six. 


The high-speed, automatic and semi-automatic 
hydraulic presses now available are changing 
many manufacturing conceptions and methods. 
These hydraulic presses are introducing new. 
faster, better ways of producing many products. 
Lake Erie Engineers are specialists in applying 
hydraulic presses to today’s production. They will 
be glad to cooperate with you in determining how 
you can use hydraulic presses to best advantage. 
Merely write to them about your production prob- 
lems or requirements. No obligation, of course. 


LAKE ERIE ENGINEERING CORP. 
170 Woodward Ave., Buffalo 17, N. Y. 


Offices in Principal Cities and Foreign Countries 


@ Leading manufacturer of hydraulic presses— 
all sizes and types— metal working... plastic 
molding... processing... rubber vulcanizing 
... stereotyping... special purpose. 
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Supar-Frecision 

BALL BEARING 
IN U.S.A. 

This bearing is extremely accurately made 

and dimensions held to exceptionally close 

tolerances. Caution: Do not bresk seal until 

ready to install and do not remove lubricant 


KEEP THIS. BEARING ORV AND CLEAN 


 MARLIN-ROCKWELL CORPORATION Executive: Offices: JAMESTOWN, N. Y. 


4 
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For single or multiple cuts... 


MO-MAXK 


»»ewill give you BETTER RESULTS 


These Ground Tool Bits, made of the famous ground on the sides after hardening. Specially 
MO-MAX High Speed Steel, have been used for _ packed for convenient handling, rust prevention 
many years ...in thousands of plants...under and quick identification of sizes. <& MO-MAX 
all conditions. Without exception they have High Speed Cut-off Blades, too, have the same 
proved conclusively that they perform better superior cutting qualities. Try them both! 
than other high speed steels. <> They are finish You'll say they are the best you’ve ever used. 


TWIST DRILL 
COMPANY 


9 STREET 
14 


<> 
> 
z 


| 
TRADE MARK REG. U. S. PAT OFF AND FOREIGN COUNTRIES 
HOMAS ST., NEW YORK 7 - 9 NORTH JEFFERSON ST., CHICAGO 6 - 650 HOWARD ST., 
2929 EAST GRAND BLYD,; DETROIT 2 - 1992 NORTH FIELD ST., DALLAS 
E. P. BARRUS, LTD., LONDON W. 3, ENGLAND 
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by CROMOVAN 


t 
b 
100,000 pieces per grind . . . 100% increase in production over former dies. . . is 
e 
e 


the outstanding performance of this Cromovan six station, progressive lamination 
die. The die punches out both rotor and stator laminations complete . .. from 
.025 silicon lamination sheets. . . clearance tolerance of .0007 inch per side is strictly 
maintained between punches and die. All cutting surfaces of this die are made 


of CROMOVAN. 


: STEEL & CARBIDE CORPORATION 


OFFICES: McKEESPORT, PA. » NEW YORK + HARTFORD - PHILADELPHIA - PITTSBURGH - CLEVELAND - DAYTON - DETROIT - CHICAGO + LOS ANGEL:S j 
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Here’s a tooth for an eye that’s 


I; you need gears that eliminate 
the end thrust characteristics of 
conventional spiral bevels—yet re- 
tain their smoothness, strength, and 
tooth bearing localization—the zerol 
bevel gears shown above may fit 
your picture. Notice the ends of 
eac.. tooth are on a radial line, yet 
eac tooth is curved, bringing 


"OR AUTOMOTIVE, 
FARM EQUIPMENT AND 
GENERAL INDUSTRIAL 

APPLICATIONS 


HYPOID BEVEL 


the quiet operation and cost-saving 
advantages of two designs into one. 


There’s more to these gears than 
meets the eye, however. You cannot 
see, for instance, the men and 
machines that shape their future 
...the little details of manufacture 

no one of which can safely be 


FLYWHEEL GEAR 


SPIRAL BEVEL ZEROL BEVEL 


STRAIGHT BEVEL 


watching costs 


slighted, if the integrity of our trade 
mark is to be upheld. The Double 
Diamond mark may not show in 
the final assembly—but someone's 
trade mark does. And if your trade 
mark depends in part on gear per- 
formance, we have a record of 
specifications met or exceeded that 
will interest you. 


Made by 


Automotive Gear Works, INC. 
RICHMOND, INDIANA 


SPLINED STEM PINION 


SPLINE SHAFT 


STRAIGHT SPUR HELICAL SPUR 
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Stepped-up speeds are an ever-present challenge to a ball 
bearing’s precision life. For here unbalanced forces which 
may be negligible at low speeds are greatly accentuated 
unless bearing run-out is held to an absolute minimum. 

That’s why many careful hours go into the grinding of 
Federal Ball Bearing races, to produce inner and outer 
races concentric with each other and to prevent run-out... 
regardless of the r.p.m. Moreover, the bore is cylindrical, 
not tapered or bell-mouthed, and the sides of the rings are 
held parallel to each other and the ball track. Proper 
operating fit is the end result, and the right running clear- 
ances are maintained in the housing and on the shaft. 

Federal-manufactured balls are “speed-conditioned; too. 
All are uniformly spherical within .000025”, and do not 
vary in diameter more than .00005” in any bearing. Selec- 
tive assembly of balls and race rings preclude any Federal 
Bearing from being too tight or too loose. 

Every fourth operator is an inspector at Federal. They 
see to it that higher speeds are “wrapped” into every Fed- 
eral Ball Bearing package along with quiet-running, longer 
life and extra capacity for the heavier loads. 

Bear this in mind wherever tolerances are tight and 
specify Federal Ball Bearings...in any range or size. 


THE FEDERAL BEARINGS CO., INC. * POUGHKEEPSIE, NEW YORK 


REPRESENTATIVES LOCATED AT 


Detroit: 2640 Book Tower—26 * Cleveland: 402 Swetland Building—15 
Chicago: 8 S. Michigan Ave.—3 « Los Angeles: 5410 Wilshire Blvd.—36 


FEDERAL BALL BEARINGS 


ONE OF AMERICA’S LEADING BALL BEARING MANUFACTURERS 
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GET ALL THREE 


UNIVERSAL BORING CHUCKS 


For boring operations in boring mills, milling machines and screw 
machines, the Universal Boring Chuck assures fast, efficient 
production with fewer chances for error. For example, centering 
and drilling operations can precede boring in the same set-up 
because a button, mounted in slide and ground at same time as 
‘flat on side of chuck, provides a reference point for returning 
collet to dead center Feed screw dial can be adjusted to zero 
setting in any position in feed range, and anti-backlash screw 
assures .0005” accuracy in setting which is then positively held 
by offset slide lock. Available in straight or taper shanks to 
accommodate boring bars from %” to 1” diameter. You can 
count on easier, faster, more accurate boring when you use 
Universal Boring Chucks. Write for complete particulars. 


UNIVERSAL TOOLS ‘THAT ILL INCRES 
PRODUCTION AND EFFICIENCY (N YOUR PLANT. 


Standard 
Collet Chuck 


UNIVERSAL ENGINEERING CO. 
YMUTH, MICHIGAN 
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How many of these parts 
have YOU replaced? 


elf you’re using a Monarch Turning 
Machine the answer is easy—with rare 
exceptions it’s “None”. 

Every dark area in this phantom view 
indicates a hardened bearing surface or 
a part made of hardened alloy steel, 
Monarch has pioneered the use of hard- 
ened steel parts—as well as the applica- 
tion of different hardening processes—to 
lathe building. Induction-hardened lead 
screws—flame-hardened ways—these are 
two typical examples of how Monarch 
design gives you peak production at a 
profit—and dependable long life at sus- 
tained accuracy. 

While your present lathe may offer 
equal protection on certain few strategic 
parts, no other lathe can give you the 
universal and_ all-inclusive protection 
features you'll find on a Monarch. The 
result is more universal adaptability 
for you. 

You can change from chucking to 
between-centers work—from thread chas- 


THE MONARCH MACHINE TOOL 
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ing to hogging off stock on first“®perations 
—from short-traverse precision work to 
large-parts production that taxes the 
limits of the machine—and in each case 
you'll get toolroom accuracy at produc- 
tion line speed. 

When you want the ultimate in per- 
formance, Monarch Turning Machines— 
with hardened structure—will give you the 
most for your money at any price. May 
we furnish more details? 
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HOW THESE PATENTED 


Help Reduce Production Costs 
of 


oY electric motors, generators. 


portable tools 


y domestic appliances 


fans 


pumps 
small high-speed devices 


These unique Norma-Hoffmann bear- 
ings are equipped with removable, 
replaceable seals. The thick felt seal, 
compressed between demountable, 
hardened spring washers, is entirely 
within confines of both rings and therefore 
is not exposed to injury. With the recessed 
inner ring, it forms a labyrinth that excludes 
foreign matter and retains the grease. Special 
seal construction eliminates race distortion; 
assures dimensional exactness and quiet running. 
Because of these features the Felt Sealed 
Bearings can help save production costs 6 ways: 


1. The built-in felt seal elimi- 4. Prepacked with Norma ‘‘Sta- 
nates need for externa! sealing bility-Tested’’ grease, insures 
parts; saves machining, drilling, against ‘“dry’’ bearings. 

tapping. 


S. Seal retains grease; excludes 
dirt. 

6. Full width outer ring obviates 
need for steel inserts in soft 
metal housings. 


2. More compact, simplified 
mountings result. 


3. Assembly is speeded up. 


-NORMA-HOFFMANN 
Precision BEARINGS 


NORMA-HOFFMANN BEARINGS CORPORATION 
STAMFORD, CONNECTICUT 
FIELD OFFICES: New York, Chicago, Cleveland, Detroit, 
Pittsburgh, Cincinnati, Los Angeles, 
San Francisco, Portland, Ore., Seattle, Phoenix 
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Single Felt Seal Single Felt Seal Ball Double Felt Seal 
Ball Bearing Bearing with Shield Ball Bearing 
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Gages are going over! 


Orders and re-orders demonstrate DuBo 


‘superiority over cylindrical plug gages 


SINGLE END 
Sizes 1.510” to6.010” 
(38mm. to 152mm.) 


DOUBLE END 
Sizes .240” to 1.510” 
(6mm. to 38 mm.) 


Plug Gage 


checks bores FASTER, 
more accurately! 


Enthusiastic users all over the country are 
rapidly replacing cylindrical plug gages 
with DuBo Gages. The first use unmistak- 
ably demonstrates DuBo superiority — its 
extreme lightness, its ability to detect 
dimensional deviations (taper and out-of- 
roundness), its ease, speed and accuracy. 
STANDARD representatives in leading in- 
dustrial centers will gladly crrange a 
demonstration for YOU. 


DuBo Gages weigh 70% to 
80% less than cylindrical plug 
gages of equivalent size. Lighter 
weight means less fatigue, 
greater accuracy. 


LIGHT IN WEIGHT 


WRITE FOR BULLETIN *Patents Pending 


EASY TO ENTER 


DuBo is entered easily by tipping 
handle slightly above bore axis 


(no jockeying necessary) . Enters 


even under-sized bores easily. 


DEFINITE CHECK 


| 


Enter gage, rock handle gently, 
bringing spherical gaging sur- 
face in contact with bore wall. 
Whether or not handle drops 
freely below center is definite 
yes-or-no answer. 


|i 
| 
4 
| PD 
A \ 
4, i N 
Pi | | | 
il | 
| 
STANDARD GAGE CO.) Inc. Poughkeepsie, N.Y. 
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Look this one over—it’s not as easy as 
it seems. 

Bicycle sleeve clutch, 114” diameter, 
made from SAE 5115 bar stock. Fifteen 
separate operations required. 34 equally 
spaced ratchet teeth, including pick-off 
and counterbore back end. 

On an Acme-Gridley 6 Spindle Bar 
Automatic, the machine time per part is 
13.7 seconds—262 completed parts per hour. 

Here is a suggestion for production men: 

Figure your own machine time on any 
long-run job—from actual records or from 
your cost estimates. Then send us blue- 
prints and get an Acme-Gridley time , 
estimate on the same job. 


Not only do Acme-Gridley Bar and Chucking Auto- That’s a good way for you to find out 
| matics save money by producing more, but they are 
| easier to set up, or to change from one job to another. ; 
fooling area is large, visible and accessible. They are on parts you are producing today. 
versatile machines. 


where costs can be reduced in your plant, 


Acme-Griai 
1-4-6 and 
Rolling 
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170 EAST 131st STREET CLEVELAND 8, OHIO Centrifuges + Contract yes Solenoids 


Now... you can 
drill, bore, ream or 
tap pieces like these 


Actual work produced by Bullard 
MAN-AU-TROL Spacers without the 


use of jigs. 


Man-Au-Trol Spacers 


4" x4" Spacer for use with smaller 
sensitive drills. 30” x 20” Spacer 


for use with radial drills. 
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...and eliminate 
jigs like these 


These cumbersome, costly jigs were 
formerly used to produce the 


pieces shown on the left. 


New Bullard Man-Au-Trol Spacers 
Speed Production... Reduce Costs 


With these semi-automatic positioning tables replacing most of your hole-locating 


jigs, men and machines that used to be tied up on jig fabrication can join your pro- 


duction line. 


With the cost of designing, making, handling, repairing and storing jigs just about 


eliminated, your competitive position takes a turn for the better. 


All the details about the way this New Bullard Method repeats any pattern of holes 
to speed production, reduce manufacturing costs, lessen operator fatigue, are contained 


in the new MAN-AU-TROL Spacer Bulletin. 


Write for a copy today. The Bullard Company, Bridgeport 2, Connecticut. 


CREATES NEW METHODS TO MAKE MACHINES DO MORE 
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R for long life... 


in anti-friction bearings, proper attention to lubrication is essential. 


With Torrington Needle Bearings efficient lubrication is almost auto- 
matically assured. 


A drop or two as required... 


may be the “prescription” for your application and often no addi- 
tional lubricant is needed after the initial installation. For in Torrington 
Needle Bearings the lubricant lasts for a long period. Because the 
turned-in lips of the retaining shell provide a natural reservoir for oil 
or grease, an extra margin of safety is provided. This is another 
Needle Bearing feature that is contributing to their record of long 
service life and low in-use cost. 


THE TORRINGTON COMPANY 


TORRINGTON, CONN. SOUTH BEND 21, INDIANA 
Offices in all principal cities 


TORRINGTON BEARINGS 


SPHERICAL ROLLER 


NEEDLE 


STRAIGHT ROLLER TAPERED ROLLER 
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ROCKFORD 


Production 


February, 1947 


Planer Tables with Ander 
scrapers at Rockford Ma 
ompany, Rockford, Ill 


AMERICAN BROACH & MACHINE CO. * ANDERSON BROS. MFG. CO. * BARBER-COLMAN COMPANY 


Div. of Sundstrand Machine Tool Company 


BARNES DRILL CO. x JOHNS. BARNES CORP. x W.F. & JOHN BARNES CO. 


GREENLEE BROS. & CO. #MATTISON MACHINE WORKS  REHNBERG-JACOBSON MFG. CO. 
ROCKFORD CLUTCH DIVISION * ROCKFORD MACHINE TOOL CO. * SUNDSTRAND MACHINE TOOL CO. 


i Borg-Warner Corporation 
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This American Duplex Surface Broaching Ma- 
chine is tooled up to broach automotive main 
bearing caps, producing complete sets for 100 


motors per hour. 


When you are planning metal shaping or finish- 
ing work, make use of American’s complete 
broaching service—machines, tools, and engi- 
neering. You are under no obligation when 


you SEE American FIRST ! 


Operation at the left is to finish the 
joint face and bearing lock and 
semi-finish the half round, remov- 
ing 1% stock on each surface. 


American SBD- 
66-25 Ton Du- 
plex Surface 
Broaching- Ma- 
chine with tilting 
type work tables. 


Operation at 
right straddle 
broaches the 
two ends of 
‘the casting. 


{ BROACHING TOOL 


ons 


BROACH AND 
MACHINE CO. 


Above: Right to left: 1. The rough casting. . 
2. Ends straddle broached. 3. Joint face, bear- BROACHING MACHINES 
ing lock and half round broached. PRESSES 


ROACHING TOOLS 
FOR ALL YOUR BROACHING NEEDS— SPECIAL MACHINERY 
SEE AMERICAN FIRST 


ROCKFORD. testeo encincenine ano crarrsmansHiP 
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Examples: Grinding 75 pieces per load instead \4 
of 18 — cut time 80% ..... . 10 pieces per 
load instead of 2 — cut time 70%, etc. 


Jobs shown indicate the possibilities for increased 
production by handling large quantities per set-up. | 
In your efforts to obtain maximum production and 
lower cost, it will pay you to check into the capa- 
bilities of the Mattison Grinder. 


@ Cross Slide Draw Bars formerly ground 
5 pieces at a time. Now ground on a 
Mattison Grinder 27 pieces per load, 
50°% time saving. 


@ Chuck Plates previously ground 1 
at a time — now ground 10 per set-up 
ata time saving. 


@ Caps previously ground few at a time 
on small grinder. Now, Mattison Grinder f 
handles 75 at atime. Time was reduced 
from 7 hours to 30 minutes. 


ADDITIONAL INFORMATION 


Also available is free 4. 
Set-Up Book showing 
further examples of 
work ground on Mat- “AS 
tison Grinders — Send q 

for a copy today. 


@ Head Slide Guides formerly ground 
one at a time in 36 minutes — Now 
ground on a Mattison Grinder 9 pieces 
per set-up at a 77% time saving. 


FOR RIGID ACCURACY IN MACHINE woos. ROCKFORD 
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This 4-way horizontal and vertical machine, featuring individual 
lead screws on 131 spindles, performs the tapping operations 
on diesel engine blocks of 3, 4, and 6-cylinder sizes. The number 
of holes tapped in each size block are listed in the table at the right. 
Spindles are selectively tooled as the blocks require. This machine 
is one of a group of 6 GREENLEE 3-PURPOSE Specials for 
drilling, reaming, counterboring, and tapping operations. The 
principle of the three-in-one design cuts equipment costs and con- 
serves floor space. 


fit ATAD CAT! 


The operator only has to slide the block from a conveyor line into 
position in front of the machine, and push a button. The machine 
performs all its work automatically, delivering the finished piece 
back to the starting position. This method of work-handling, also 
a feature of the five other machines, reduces operator fatigue and 
increases efficiency. 


Special 3-Purpose Machines. 


GREENLEE 


MULTIPLE-SPINDLE DRILLING, BORING, TAPPING MACHINES ® 


PERFORMS UP TO 
108 OPERATIONS 
ON 3 DIFFERENT 
BLOCK SIZES 


OPERATIONS 


3-CYL. BLOCK 4-CYL. BLOCK 6-CYL. BLOCK 


L.H. Head (39 Spindles) 


Taps 19 holes Taps 21 holes 


Taps 27 holes 


R.H. Head (37 Spindles) 


Taps 18 holes Taps 18 holes 


Vertical Head (28 Spindles) 


Taps 14 holes Taps 18 holes 


Rear Head (27 Spindles) 


Taps 27 holes Taps 27 holes 


Taps 27 holes 
TOTAL 


718 84 108 


Taps 26 holes 


Taps 28 holes 


a 


Write for Bulletin 1046, giving a detailed description of these 


Perhaps similar methods can be 
applied to solve your own production problems. 


GREENLEE BROS. 
1862 MASON AVE., ROCKFORD, ILLINOIS 


AUTOMATIC SCREW MACHINES 
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e@ AUTOMATIC TRANSFER PROCESSING MACHINES 
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g This electric motor End Bell is 

: ag on the machine shown 
elow. Note particularly the side 
lead hole, the milled and faced 
rabbet, and the slot milled in the 
shaft housing. Various other holes 
are drilled and counterbored. 


SPECIAL MACHINE DOES 11 DRILLING, MILLING, FACING 
AND COUNTERBORING OPERATIONS ON MOTOR END BELLS 


An unusual variety of operations are 

performed in automatic sequence on 

this six-station machine. Four .177” 

assembly rod holes are drilled —a 

4375” lead hole is drilled in the side 

—a little .0625” hole is drilled in a 

hub boss and a .125” hole is drilled 

in the web—the rabbet is rough 

™ and finish hollow-milled on the O.D. 

and faced on the end—two dia- 

meters are counterbored in the end 

| of the shaft hole — and a 1/4,” slot is 

plunge-cut milled at an angle in the 

shaft housing. Parts are held in 

| hand-clamp fixtures on a 30” R-J 

Automatic Index Unit. The side 

head at the left of the machine is a 

No. 3 Rehnberg Drill Unit. The 

angular head is a No. 45 Rehnberg 

Drill Unit with a special milling 

head. The large vertical unit is 

hydraulically operated and has a 

special multiple-spindle head for 

driving drilling, counterboring, and 

hollow-milling tools. The machine 

Operates smoothly and efficiently, 

) giving economical production on the 
work for which it was designed. 


REHNBERG-JACOBSON MFG. COMPANY 


DESIGNERS & BUILDERS OF <> 2135 KISHWAUKEE ST. 
SPECIAL MACHINERY ROCKFORD, ILLINOIS 
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OF FACE WIDTH WITH BARBER- 
COLMAN TYPE D HOBBING MACHINE 


TOOTH THICKNESS HELD + .0005” 
CHECKED OVER PINS... MAXIMUM VARI- 


ATION IN 8 HOURS CONTINUOUS HOBBING 


Unretouched photograph of completed gear show- 1 

ing quality of finish obtained in one-cut hobbing. si 

m 

sli 

This report from a customer operating a battery of 

six machines illustrates typical performance and de- - 

pendability obtained from the Type D Hobbing Ma- -* 

chine. During continuous operation, over-pin dimen- st 

sion showed a variation of only .001”, and this was due : 

to progressive wear on the hob teeth. Maximum lead ‘. 

error of .0004” over entire length of full load of gears sI 

was reported, and many loads checked within .0001”. y 

The flexibility of this Standard Machine for hobbing e 

a wide variety of work — ranging from large heavy . 

: 

gears to long spline shafts — provides low-cost produc- t 

tion efficiency with a minimum of investment in special equip- 

ment. Consistent accuracy is possible because of rigid mas- ( 

sive construction, hardened and ground ‘“‘V”’ ways, and I 
positive mechanical control over all machine functions. We 
will be glad to furnish production estimates on your work, 

showing how this machine will quickly return original in- L 


vestment. 


GET A COPY TODAY — Field applications and extra 
equipment for the Type D Hobbing Machine. Ask for 
Bulletin — F 1477. 


BARBER i 


FOR HI-PRODUCTION HOBBING ~ 7 
BRIEF JOB FACTS 


Part — 28 Tooth Transmission Gear — 5 D.P., 20° 52’ 
Helix Angle, 6.318” x 214” face. 


Material —SAE 4620 Steel, R. C. 25-29, machinability 
rating 50-65%. 


Feed — .070" per rev. of work Hob Speed — 88 R.P.M. 
a r il il a ii iil ny Cutting Time — 26 min. per load of 2 gears. 


Hob Life — 24 gears per sharpening 


ACCURACY- RIGIDITY- POWER 


COLMAN 
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HAS IT! 


PRECISION BUILT... OF SIMPLE CONSTRUCTION 


FOR HIGHER EFFICIENCY, LOWER MAINTENANCE 


So simple in construction that it has 
only two moving parts .. . yet so 
efficient that it has performed jobs 
more successfully than any other 
pump ...the Barnes Constant - flo 
Rotary Gear Pump points the 
way to better performance and 
greater freedom from trouble in 
your equipment. 


This efficiency is made possible by 


cision methods of manufacturing. 
Few pumps could be more simple 
in design and operation. No 
pump can operate with less wear 
and need for maintenance. 


Investigate the possibilities of us- 
ing the Barnes Constant-flo Rotary 
Gear Pump to obtain better per- 
formance in the equipment you 


the exclusive, patented Barnes gear manufacture. Our engineers willbe =] 
tooth structure, together with pre- happy to work with you. a 
F E A T U & E sy NOTE THIS GEAR TOOTH STRUCTURE torque converter. It can be used as «3 
a lubricating booster pump for oil & 
1. EFFICIENT FLUID DISPLACEMENT. Preci- lines, as a gasoline dispensing (4 
sion manufacture a sage at an aye pump, and for oil pressure systems a 
minimum, vafiations due to viscosity an . . 
slippage. Pump is self-priming. on all types of internal combustion 
of engines. The latter suggests its use- 
., 2. NEGLIGIBLE AERATION. (due to vacuum fulness in heavy automotive equip- 
: action) because each tooth completely fills ment — trucks, tractors, etc. S 
a- mating space in patented Barnes gear tooth " 
n- structure. Precision machining throughout. TEST IT ON YOUR EQUIPMENT a 
ue 
, 3. NEGLIGIBLE WEAR because teeth mesh Two sturdy spur gears rotating in- AT NO COST ee 
a . . . . . . 
rs side a housing provide efficient to place one of these 
“ : , fluid displacement in the Barnes pumps in your plant — on your (| 
no Constant-flo Pump. product — so that you can check 
external means of lubrication and no separate ice y 
vy bearings are required. Simple construction NEW PUMPING EFFICIENCY and 
reassemble it in a jifly. FLUID — KEROSENE 4 u 
5 ‘ wares |) pump, we will ship for trial pur- 
Pump is small, com- poses a new Barnes Constant-flo 
pact — weighs only 314 lbs. Can be mounted R G Pum 
in any location convenient to power take-off. joo | otary Gear Fu Pp: 
G. Pump DELIVERY — To 350 gallons per 3s | Test it on your present and experi- 
hour at 3600 R. P.M. 4) | mental equipment! Put it up against 
Pes the very best pump you've ever 
purchased and compare efficiency 
3 20 60 80 


SOME TYPICAL APPLICATIONS 


This pump can be used for all 
liquids having lubricating qualities. 
It makes an excellent fuel pump for 
industrial oil burners and other 
similar applications. It is an im- 
portant part of a highly efficient 


and performance ... compare sim- 
plicity .. . compare convenience of 
size, weight and construction. 


If you are interested in convincing 
yourself of Barnes pump superior- 
ity, write Department LL, describ- 
ing your problem, fluid capacity, 
pressure, pump speed required, etc, 


Get complete information on the Barnes Constant-flo Pump— 


write now for a copy of this free illustrated bulletin. Gives 
specifications and capacities, also makes suggestions as to 
how you can put this efficient new pump to work for better 


performance of your equipment. 
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Sundstrand Automatic Lathe. Like our 
: larger machines, the Model 4 has the 
Sundstrand quick cycle changcover plus 
additional new productive features. 
Although it is our latest, the Model 4 


Far BOTH Long and : Automatic Lathe has been tested thor- 


oughly on the job and on a variety of 


Short-Run Turnin g! | : work pieces. Investigate the features of 


this lathe for your turning job. 


“FLUID-SCREW RIGIOMILS | AUTOMATIC LATHES | HYDRAULIC EQUIPMENT 


ROCKFORD. TOOL SHOPPING 
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less other turning operations. 


8620 Steel 

Turn, face, chamfer and drill 

Lot Size.... 12 to 30 pieces—over 100 different 
sizes of parts ranging from 14” 
diameter and '” wide to 5” diameter 
and 1%” wide. 

Machine ... Model 4x15 Automatic Lathe with 30 

to 1800 R. P.M. speed range. 


bearing assembly for Outboard 
otor. 
Material.... Aluminum Die Casting 
Speed ..... 1535 R. P.M. 
Feed ...... .0015” per rev. 


Operation .. Turn O.D. and chamfer 

Production... Approximately 100 pieces per hour. 
Machine ... Model 4x15 Automatic Lathe with 60 
to 3600 R. P.M. speed range. 


Material...: 4140 Steel 


Operation .. Turn two diameters, chamfer and form 
radius 


Production.. Approximately 100 pes. per hour 
Machine ... Model 4x15 Automatic Lathe with 30 


Here Are a Few Outstanding 


H to 1800 R. P.M. speed range. 
Features of This New Lathe 
lus V Basic design adaptable to wide variety 
of workpieces. 
es. V Screw feed to front carriage 
V More convenient for setting up. 
14 V Efficient chip disposal. 
V Styled for ease of operation. 
of WRITE FOR FREE ADDITIONAL INFORMATION 
A new booklet describing the features of this 
of machine is now being printed. Complete data M A C H I N E T 0 0 L C 0 M P A NY 
covering available cycles and specifications are 
included. Write for your copy today. Ask for 2530 Eleventh St. + Rockford, Ill., USA. 
| 


NT DRILLING AND CENTERING MACHINES: 


the Sundstrand Model 


Here are three typical operations being performed daily 
on this new lathe. Its basic design is adaptable to count- 


SPECIAL AND TURNING MACHINES 
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CITY OF MACHINE TOOL SPECIALISTS: 


CKFORD TOOL co 
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MAINTENANCE REDUCED 


Removal of Sediment 


Eliminated! Coolant Life 
Prolonged to Normal 


Structural Breakdown! 


View showing Separator installed 
- with Centerless Grinder. 


USING A BARNESDRIL 
MAGNETIC COOLANT SEPARATOR ON 
CENTERLESS GRINDING OPERATIONS 


“Savings in time and cost of coolant! Coolant free from metal 
particles and abrasive! Improved work finish with no scratches!” 


This is the report from one manufacturer using a BARNESDRIL View showing action of Separator 
Magnetic-Automatic Coolant Separator on a centerless grinder and ejection of finished work pieces. 


producing 62 ground steel tubes per minute. Previous to in- 
stallation of the Separator, coolant was cleaned out once a 
week due to accumulation of sludge and sediment. Now 
it is only necessary to shut the machine down once a 
month, for clean-out due to normal structural breakdown 
of the coolant. Circulation by this process allows complete 
aeration, preventing stagnation. 


Less machine down-time and greater production efficiency is 
a problem facing all metal-working shops today. The experi- 


ence reported by this manufacturer indicates results which can View showing close-up of actual sur- 
be obtained by installing BARNESDRIL Separators in connec- Jace finish on completed pieces. 


tion with all Honing and Grinding operations. Easy to install, 

with low initial and maintenance cost, the Separator will help 

to boost productivity and hold costs down in your shop. Ask Wn ‘gs 
your BARNESDRIL Field Engineer for details on cost, capacity ne 


BARNES DRILL CO. i 


824 CHESTNUT $ ROCKFORD, U.S.A. 
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FOR PRODUCTION MACHINE TOOLS IT’S... 


CUSTOMER REPORTS BREAKAGE SHARPENINGS 


5000 PIECES PER SHARPENING ... NO BREAKAGE ... MILLING TOUGH NE-8617 STEEL WITH HARD SPOTS 


These Barber-Colman Standard Metal Slitting 
Saws... delivered from stock ... demonstrate low- 
cost, quick-delivery advantages of using Standard 
Cutters on short-run, high-production jobs. 


The problem called for producing pressure lever 
dogs faster, and at lower cost by reducing the 
number of operations required. These were 
previously cut off as raw stock and then finish ma- 
chined. Now formed steel bars are fed through 
a special fixture where a gang of six B-C Standard 
Saws cut off accurately to size 5 completed dogs 
per load. Cutting time is 2 minutes per load, and 
at the time this data was compiled, 5000 pieces 
had been machined without cutter breakage or 
resharpening. 


Similar results can be obtained on your milling problems 


with Barber-Colman Standard Cutters. For those short- 
run, fast production jobs, specify Barber - Colman 
STANDARD. Be sure of low cost, quick delivery, and 
dependable performance. 


WRITE TODAY— for Machinability Table and Cutting 
Oil Guide for use with Standard Cutters; also prices, sizes, 
feeds and speeds. Ask for Sheet No. 34 and Catalog LC. 


BRIEF JOB FACTS 


Cutters —i of B-C Standard Metal Slitting Saws, 
” dia. x 18” face x 114” hole. 

Material — ONE. 8617 Steel, —hard spots. 

Operation — Cut-off milling 5 Pressure Lever Dogs per 
load; size of cut 34” x 138” x 27%” long. 


Feed — 2” per min. Speed — 95 S.F.M. = 
Cutting Time — 2 min. per load of 5 pieces. 
Tool Life — 5000 pieces machined; no_ breakage; 


COLMAN 


Cutters had not required resharpening. 


3 wil GENERAL OFFICES AND PLANT 109 LOOMIS STREET ROCKFORD, ILLINOIS U.S.A. 
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Alloy Quality 
Doubly Assured 


Is this the alloy steel you need? It’s A4615 and 
as with all Ryerson alloys each heat has been 
carefully selected and thoroughiy tested before 
being placed in stock. It’s only one of a wide 
variety of high quality steels—both prewar 
and triple alloys—ready for quick shipment 
from your nearby Ryerson plant. 


To give double assurance of high performance, 
Ryerson supplements quality control with an 
Alloy Report that accompanies each shipment. 
The report includes: chemical analysis, results 
of four separate Jominy Tests, physical proper- 
ties as interpreted from the test results and 
recommended working temperatures for every 
heat of steel in the shipment. 


This helpful data is a time-saving guide for 
heat treaters and provides purchasing men 
with a complete record in convenient form of 


the exact steel received. It’s our way of assur- 
ing high quality and desired results from every 
alloy dollar. 


The twelve plant Ryerson system has become 
the nation’s most widely used source for alloys 
from stock. For prompt delivery of steel plus 
useful guide data, contact the plant nearest you. 


ALLOYS IN STOCK 


Rounds, Squares, Hexagon:, or Flats—Hot Rolled or Cold Finished 
annealed or heat treated in the following analy-es 


| 
| 

4140 AISI 8659 NCM 
| "4150 " 8742 NIKROME "Mm" 
4615 8750 RY-ALLOY 
| 8617" 9255 RYCO 

8620 £E 4340 RYARM | Spec.C.Mn. 

8642 6150 RYAX | 
| NITRALLOY 


JOSEPH T. RYERSON & SON, INC. 


Steel-Service Plants: New York, Boston, Philadelphia, Detroit, Cincinnati, Cleveland, Pittsburgh, 


Buffalo, Chicago, Milwaukee, St. Louis, Los Angeles 


RYERSON STEEL 
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2 (). YEARS ago Lebanon began produc- 

ing electric furnace castings of the 
“18 and 8” stainless alloys. Since then, 
they have proved their value under such 
a wide variety of service conditions that 
they have become known as the work- 
horses of the corrosion resistant alloys. 
Today they represent about 75% of the 
production of the Lebanon Steel 
Foundry’s alloy output. This in spite of 
the fact that Lebanon has constantly 
pioneered the way in developing new 


alloys for special conditions. 

Circle (QD 22 and 23 are identical in 
analysis except for a lower carbon con- 
tent in the former which makes heat 
treatment after welding unnecessary. The 
normal analyses and physical properties 
of these two alloys are summarized below. 
For more complete information write 
for our technical bulletin. 

LEBANON STEEL FOUNDRY « LEBANON, PA. 
“In The Lebanon Valley” 


ORIGINAL AMERICAN LICENSEE GEORGE FISCHER (SWISS CHamoTTE) METHOD 


LEBANON CIRCLE ([) 22 AND 23 


NOMINAL ANALYSES 


NOMINAL PHYSICAL PROPERTIES 


Lebanon 
Si Mn Cr. Ni Mo. Special ronsile 
@© 22 0.07 Max. 1.25 0.75 19.50 9.00 75,000 36,000 50 135 
@® 22-M 0.07 Max. 1.25 0.75 19.50 9.00 Se. 0.25 80,000 40,000 45 160 
@ 22-XM 0.07 Max. 1.25 0.75 19.50 10.00 2.25 82,000 42,000 50 170 

75,000 36,000 45 140 


@® 23 0.20 Max. 1.25 0.75 19.50 9.00 


y 


J 
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Ghariees are 4 tol that y ; 
them out of Ci F 
. two standard 'J8 and 8” stainl 
= inless steels. 
| 
] 
| 
| 
_ 


Get all the facts about 
this new steel. Write 
for descriptive bulle- 
tin just off press! 


FOR DIE CASTING WHITE METAL Alloys 
AND For PLASTIC MOLDs 
EVEN AT 275-300 BRINELL 
Firs 
f 
in Fy Rs 
In | 
on Pe 
nat Op M 
‘he 
N Speed-Cut Machines a, Teadily at 275-300 
ite N 
~ Brinel] 4, Ordinary gj. Steels that have been 
fully annealed Furnisheg in the heat 
7 Saves you money by Speed 

“liminating ‘eating and Polishing COsts, 
Also available annealed | 
2. 

Vanadium. lloys Stee| Company 
‘ATROBE pa 
SLONIAL PIVISION~ANcHop DRAWN sree) COMPANY 


S86—MACHINERY, February, 1947 


The Alcoa Service Engineer can make 
suggestions and recommendations that 
will help you cut down rejects, and get 
more ready-to-ship castings out of your 
aluminum ingot inventory. 

He may suggest minor pattern changes 
or a different Alcoa Casting Alloy. Or a 
change in the spotting of gates and risers. 
Perhaps your melting procedure or foun- 
dry techniques can be improved. Alumi- 


MORE people want MORE aluminum for MORE uses than ever 


IF ALL YOUR ALUMINUM 
CASTINGS AREN'T 


num foundry procedure is his business; 
his advice can help you make your 
Alcoa Pig and Ingot go further, with 
fewer rejects and casting repairs. 

If you need information or technical 
help on aluminum casting practices, 
write to ALUMINUM COMPANY OF AMERICA, 
1743 Gulf Bldg., Pittsburgh 19, Penna. 
Or call the Alcoa sales office nearest you. 


1 N EVERY COMMER -¥¥ OD 


* 
LEG 
) 
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Our Boston ‘‘TUBE 

DIVISION” has available 

hundreds of sizes from 

14” O.D. to 10144” O.D. 
—by wall thickness from 
. .018” to 1” inclusive. In 
addition, our modern cut- 
ting facilities are at your 
service. 


OUR COMPLETE 
STOCK INCLUDES 
MANY TYPES OF 
FINISHED STEEL. 


We also solicit Mill Specifications 
for our principals: 


STEEL AND TUBES DIVISION 
REPUBLIC STEEL CORP. 
Cleveland, Ohio 
2 


SUMMERILL TUBING CO. 
Bridgeport, Pa. 
« 


PITTSBURGH STEEL CO. 
Pittsburgh, Pa. 


WARD 
INVENTORY 
can be your protec- 
tion against delays. 
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We know many experienced tool- and die-makers 
who unreservedly give BTR the green light. 

Theirs is a highly-skilled craft where cauiion pays 
dividends; where safe-hardening steel is an essential. 
And BTR is in their shops because it meeis this noed. 

You can quench it confidenily, without fear of 
cracking hazards. Two reasons for this are its bal- 
anced analysis cf mangcnese, chrome, tungsten, and 
vanadium-—cnd its ability to oil-harden at relatively 
low temperatures. 

You'll find, too, that distortion is minor; that BTR ma- 
chines well and is high in both wear- and shock- 
resistance. Use it for dies and tools with sharp dimen- 


sional changes ... angular corners ... thin wes. It 
hes many other uses, too; as a general-utility steel, 
it's a mighty handy grade to have on your shelves. 
In the tool-steel business, “safety first’ mecns BTR. 

Try it once and you'll see what we mean. 
Cc Mn Si 


TYPICAL ANALYSIS) «61.20 (0.30 (0.50 «0.50 0.20 


BETHLEHEM STEEL COMPANY 
BETHLEHEM, PA. 
On the Pacific Coast 
Bethlehem products are sold by 
Bethlehem Pacific Coast Steel Corporation 


BETHLEHEM TOOL ROOM ... one of Bethlehem’s Tool Steels 
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for improved Blanking, Stamping, Forming use 
OAKITE STAMPING AND CUTTING PASTE 


Oakite Stamping and Cutting Paste, water- 


soluble and non-pigmented, is used on a wide | PRE 
variety of forming, blanking, stamping or Saving, Easy Remova 
drawing operations. Mixed with water, it Hone Mone Rejects . 
makes a stable, milky emulsion which may be @e Fewer : 


Longer Die Lif 
Better Finisess 


as thin as a broaching solution (in drawing 
aluminum, for example); or of heavier con- 
sistency when emulsion is used in stamping 
heavy-gauge steel. It may be applied by swab- 
bing with a brush; feeding through a drip cup; 
or by spraying on the work. 


CUTS YOUR CLEANING COSTS! In many shops Oakite Stamping and Cutting Paste 
supercedes pigmented compounds, mineral or lard oils because it is easy to remove. Only a hose 
flush with hot water is required to remove the compound in many instances. When used in 
stamping or forming of work that is to be soldered, welded, Bonderized or painted, Oakite 
Stamping and Cutting Paste makes important savings in cleaning costs. 


SAVES METAL... SAVES DIES! The tendency toward burned or torn metal is minim- 
ized when work and dies are lubricated with this Oakite emulsion. A strong, protective film is 
developed, which does not break down under contact pressure. In drop-hammer forming, for 
example, this solution does not pick up metal shavings that scratch work surfaces and dies. 
In stamping both aluminum and steel, it improves die performance, reduces replacement and 
reworking of dies. 


Ask for this FREE 


Advisory Service in your plant! 


If you are shaping, stretching, bending or cutting 
aluminum, steel or brass, it will pay you to talk 
over cooling-lubricating problems with your local 
Oakite Technicial Service Representative. His 
broad metal-working experience can be most 
: : % helpful to you in speeding operations and lower- 
 ‘puraig- pars ing costs. Why not arrange TODAY for his free 
grinding: service in your plant. Or write on letterhead for 

detailed data on any coolant-lubricant problems. 
No cost, no obligation. 


Technical Representatives in Principal Cities of U.S. & Canada 


OAKITE PRODUCTS, INC. 
24 Thames St., NEW YORK 6, N.Y 


U. S. PAT. OF! 


Specialized Industrial Cleaning 


MATERIALS - METHODS . SERVICE 
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Half through before 


you start 


when you use tubing 
for cylindrical parts 


O center hole to drill . . . less stock to machine 

... finish boring often the first step in produc- 
tion! That’s why—in machining any hollow cylindrical 
or ring shaped part from Timken tubing in sizes up to 
10%” O.D.—you’re half through before you start! 


Timken seamless tubing offers you 16 ways to cut 
costs and speed production of your hollow cylindrical 
or ring shaped parts. And often you get an improved 
finished part too, because Timken seamless tubing is 
tailored to your individual needs. 


On the basis of our experience as the world’s largest 
producer and user of alloy seamless mechanical 
tubes, our Technical Staff is qualified to help you make 
better parts—at lower cost. Ask for our “‘on-your-job” 
analysis and our free 8-page folder “Timken Seamless 
Steel Tubes, Finishes and Sizes”. No obligation, write 
today to Steel and Tube Division, The Timken Roller 
Bearing Company, Canton 6, Ohio. 


TRADE-MARK REG. U.S. PAT. OFF. 


Fine Alloy 


Specialists in alloy steel—ineluding hot rolled and cold Sinished eae 


steel bars—a complete range of stainless, graphitic and 
analuses—and alloy and stainless seamless steel tubing. 
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GERSOLL Sieeecad STEELS FOR Speccat USES 


Soft Center Steels IngAclad (Stainless- “18-4-1"" and Molyb- 
Shovel Steels Clad Steel) denum and D-B-L Hack 
Knife Steels Stainless Steels and Sew Steels. 
TEM-CROSS Steel Saw Steels, including 


your 
18- 
you order hack of 
ext time ecity biade® ou're 
sp wey Y ee? 
1 or ingers© can yake 
es 
yes offer complet | 
1. sistance zation ~ 
No wonder — py master R S 0 4 
costle, Indian? Furnished in the 
4 plants: New D-B-L Rog, q 
D-B-L2,-"6-5". 4 4 
a 
Hack Saw 
Steels 


— and here are the extra advantages you get by using VEGA: 


Minimum Distortion and Size Change 
e Resistance to Decarburization 
| e Freedom from Excessive Scaling in Hardening 
Good Machinability 


High Degree of Toughness with Good Hardness 
f | to Resist Shock and Wear. 


ie THE CARPENTER STEEL COMPANY ~ 105 W. BERN STREET - READING, PENNSYLVANIA 
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In Vega you now have an air-hardening tool steel that 
can be heat treated from a temperature 200°F Jower 
than the 5% chromium air-hardening steels! As a 
result, expensive pack hardening to avoid excessive 
scaling can often be eliminated. And because the 
hardening temperature of Vega is only 1550°F, you 
need no special high temperature furnaces. 


Start now to cut costs on jobs such as blanking, 
piercing, trimming and forming sheet metal in light 
and heavy gauges. The new Vega folder gives you all 
the information you need to use this really versatile, 
“easy-to-work-with” tool steel. For your folder, just 
drop us a line on your company letterhead, indicating 
your title. 


‘U.S. Pat. 2,358,224 


On these chucking and forming 
dies, the tool maker wanted easy 
machining and minimum distor- 
tion in heat treatment. The oil- 
hardening tool steel previously used 
“opened-up” .030"/.035" across 
the 3” diameter. After using VEGA, 
over-all expansion was held to 
.0004"/.0005"“—with no evidence 
of warpage. And in addition, the 
tool maker had this to say about 
VEGA: “This steel machines in 
every respect as well as the oil- 
hardening tool steel.” 


CALL YOUR NEARBY CARPENTER 
WAREHOUSE OR DISTRIBUTOR 


SEE YOUR CLASSIFIED TELEPHONE DIRECTORY 


Baltimore . Birmingham, Ala. « Boston « Buffalo « Chicago « Cincinnati e Cleveland e Dayton « Detroit e Hartford » Houston « Indianapolis « Los Angeles 
© New York « Philadelphia « Portland, Ore. « Providence « St.Louis e San Francisco « Seattle « Worcester, Mass. « In Canada: Toronto and Montreal. 
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100% ACID-DISC INSPECTED 


THE MACHINE—lewis Wire Straightening and Cutting Machine 


tHe 


é 


Close-up of MEEHANITE revolving arbor Traveling cut-off 
and straightening blocks Head cast in 


MEEHANITE 


| I. latest development in wire After considerable experimentation 
straightening and cutting equipment is no other material provided the eco- 
a being manufactured by The Lewis Ma- nomic service life and produced wire 
ies | chine Company, Cleveland, Ohio. A free from scratches as well as Type GA 
major — of this equipment is Meehanite straightening blocks, hard- 


the production of welding rods per- : > 
fectly straight to exact lengths at high ‘ae pees 4 from 1600°F. and 


speed, 
‘ Other Meehanite Castings in the 
The straightening arbor illustrated is 


a Meehanite Casting in which slots are li 
cored to receive the Meehanite straight- tegra ve gent, Cavenng cue 
head, various arms and levers. 


ening blocks. In service wire is drawn 

through the revolving arbor which All parts described require high 
straightens the wire by pressure ap- strength, wear resistance, dense, uni- 
plied by the straightening blocks, form castings—high quality. 


Syren, Write for our Bulletin No. 20 “Meehanite—the Metal for Wear Resisting Castings” 


The Metal gor Wear Resisting Castings 
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PERSHING SQUARE BUILDING, NEW ROCHELLE, N. Y. BETTER CASTING 
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Take a look, above, at a few of the many pre- 
rming jobs we do with Carmet—then reli us 
vhere we can help you to utilaze the creat wear- 


sistance of sinteréd carbide 
we have an @uficely complete fine of Carmet 
carbide Chttingf6ols and blanks, bu: we also 


ihe Is: 
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| CARBIDE ALLOYS DIVISION, | nd e sit) Michigan 


Manufacturers 


of Electric Motors find Johnson 
Bronze a dependable source 
of supply for all their Sleeve 
Type Bearings. We help them 
make the correct choice... 
we deliver their requirements 
strictly to specifications. Our 
advice is available without 


obligation. 
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Look at the BEARINGS 


Electric Motors grow Jazy too! Long hours of 
steady operation plus frequent overloads lower 
efficiency . . . increase power consumption. 
Before you blame the motor take a look at the 
bearings. 


The bearing is one of the most vital parts of a 
motor. Only when the bearings are correct in 
design, properly installed, and adequately lubri- 
cated, do you get top efficiency. When replace- 
ment is necessary specify Johnson E M (Electric 
Motor) Bearings. From our list of over 250 
stock sizes it is easy to secure your needs. 
Every bearing is correct in design, alloy, and 
tolerance. Our new catalogue describes this 
complete service in detail. Why not write for a 
copy today? Johnson Bronze Company, 520 
South Mill Street, New Castle, Pennsylvania. 


N 
Ag \ 


Hardest man-made metal. 
Highest modulus of elasticity. 


(double that of steel) 


Extreme Density. 


Low coefficient of expansion and 
contraction. 


(TUNGSTEN. CARBIDE) Sa”. ; High compressive strength. 
High red hardness. 
Gemance/ 
@ 


On any application involving 
cutting tools, drawing dies, or wear 
parts in your plant, you can up 
your production many times over 
by using Talide Tungsten Carbide. 

For example, cutting tools of 
Talide cut 2 to 3 times faster than - 
high speed tool steel. Likewise dies 
and wear resistance parts outwear 
steel by as much as 50 to 1. Use 
Talide Metal wherever steel parts 
wear too fast or service is too severe 
for steel. 


Properly applied, Talide Metal's 
original cost is no factor as proved 
by experience of the past 15 years 
in all types of industrial applica- 
tions. Let our sales engineers give 


you full particulars and recommen- 


dations. Send for catalogs on Talide Tools, Dies, and Wear Parts. 


a <a YOUNGSTOWN 5, OHIO Pioneers in Tungsten Carbide- Metallurgy 
CUTTING TOOLS. - DRAWING DIES WEAR 
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RESSED 


CUMBERLAND GROUND SHAFTS 


An Excusive Product made by an Exclusive Method 


CONCENTRIC 
DIAMETERS 1-1/8" to 8" STRAIGHT 
INCLUSIVE ACCURATE 
MINIMUM MAXIMUM 
ELASTIC LENGTHS 
LIMIT MANUFACTURED 


Cumberland Brand—30,000 Ib per sq in. 
Potomac Brand—45,000 Ib per sq in. 
Cumsco Brand—55,000 Ib per sq in. 


They are carefully ground to our standard manufacturing tolerance, 
plus nothing to minus .002" on diameters 1-1/8" to 2-7/16" 
inclusive . . . plus nothing to minus .003" on diameters 2-1/2" to 
8" inclusive. Closer tolerance can be furnished, if desired. 


Year 1845—up to 16 feet 
Year 1886—up to 25 feet 
Year 1945—up to 70 feet 


| Baltimore, Maryland—Addison Clarke & Bro. 
Boston, Mass.—Hawkridge Brothers Company 
Boston, Mass.—Brown-Wales Company 
Bridgeport, Conn.—Hunter & Havens, Inc. 
Buffalo, New York—Jos. T. Ryerson & Son, Inc. 
Chicago, I1l1—Central Steel & Wire Co. 
Cincinnati, Ohio—Jos. T. Ryerson & Son, Inc. 
Cleveland, Ohio—The Bissett Steel Company 
Dayton, Ohio—Central Steel & Wire Co. 
Detroit, Michigan—Central Steel & Wire Co. 
Fort Worth, Texas—C. A. Fischer 
Hartford, Conn.—Hunter & Havens, Inc. 
Indianapolis, Ind—Tanner & Company 
' Jersey City, N. J—Jos. T. Ryerson & Son, Inc. 
Kansas City, Mo.—F. H. Turner 
Lakeland, Fla.—Mine & Mill Supply Co. 
Los Angeles, Calif.—Link-Belt Co., Pacific Div. 


IMMEDIATE SHAFTS 


Distributed by 


Louisville, Ky.—Neill-LaVielle Supply Co. 
Martinsburg, W. Va.—W. H. Heiston & Son 
Montreal, Can.—Drummond, McCall & Co., Ltd. 
New York City, N. Y.—Bright Steel Corp. 
Oakland, Calif.—Link-Belt Co., Pacific Div. 
Philadelphia, Pa.—Charles Bond Company 
Philadelphia, Pa.—Horace T. Potts Co. 
Pittsburgh, Pa.—McKee-Oliver, Inc. 

Portland, Maine—W. L. Blake & Company 
Portland, Oregon—Link-Belt Co., Pacific Div. 
Providence, R. I.—Congdon & Carpenter Co. 
Quebec, Canada—H. Duchene 

San Francisco, Calif.—Link-Belt Co., Pacific Div. 
Seattle, Wash.—Link-Belt Co., Pacific Div. 
Spokane, Wash.—Link-Belt Co., Pacific Div. 
Toronto, Canada—Drummond, McCall & Co., Ltd. 
Worcester, Mass.—Pratt & Inman 


CUMBERLAND, MARYLAND, JU. S. A. 


ESTABLISHED 1845 


INCORPORATED 1892 


CUMBERLAND STEEL COMPANY 
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leeve Bearings are free 


from complication. Requiring 
no shaft shoulders, nothreaded . | 
shaft, no locknuts, they present _ 
the ultimate in straightforward | 
trouble-free design. The 
Bunting Cast Bronze Sleeve 
Bearing is the popular leader 
\. in its field, Consult the Bunt- 
\, ing Engineers. The Bunting 


Brass & Bronze Company, 
Toledo 9, Ohio. Branches in 


principal cities. 


“BUSHINGS 


PRECISION BRONZE BARS. 
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HAYNES. 


Metal- 
TooLs..------ 


august 1, 1848 


AVAILABLE STANDARD TYPES 


SOLID TOOL BITS 


TIPPED TOOLS 


HAYNES STELLITE metal-cutting tools are 
made of specially developed alloys of co- 
balt, chromium, and tungsten. They are 
used efficiently and economically for ma- 
chining most machinable materials—and 
for nearly all machining operations. These 
uniform, dependable tools operate at 
heavy feeds and high speeds—with long 
life between grinds. This means high 
production at low cost per piece machined. 
You can order HAYNES STELLITE 
standard tools or special tools to your 
specifications through any Haynes Stel- 
lite Company Office. For more descriptive 
information, write for your copy of the 
new revised edition of ‘‘HAYNES STELLITE 
Metal-Cutting Tools,’’ Form 5401. 


Square, flat, or round—in a wide range A large variety of styles and sizes—for For many cutter body types—supplied 
of sizes—finish-ground ready for use. use where solid bits are impractical. finish-ground to close tolerances. 


Haynes Stellite Company 


HAYNE 
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Unit of Union Carbide and Carbon Corporation 
General Offices and Works, Kokomo, Indiana 


Chicago—Cleveland— Detroit—Houston—Los Angeles 
New York—San Francisco—Tulsa 


The registered trade-marks **Haynes’’ and “‘Haynes Stellite” 
distinguish products of Haynes Stellite Company. 
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Fil INTO yOuUR PICTURE 
| 
AND SAVE YOU MONEY | 
From every erandpoint it pays the pump 
direct into the desig" of your 
are y 
purpose Tuthill provides stripped pumps that 
‘are save space improve appearance and reduce costs 
4 
ma- to machinery manusacturers- These internal gear 
. 
and rotary are available type® Model © 
ial is furnished without mounting pracket- Model SA is 
without housing (pumpins elements only )- 
‘igh ae pe built directly into your 
ITE liquid transfer service: They are available also 
in the auromatic reversing pe as sjhustrated | 
Capacities up to 50 Write for Tuthill | 
a] Stripped Pump pulletn- | 
ITE | 
pumP comPAN | 


In this special machine there’s plenty for you as a user of industrial lubricants. With the 
modern Refractometer, Sinclair Laboratory specialists keep posted on what’s in your industrial 
lubricants. It shows them what properties to strengthen, so the finished product will perform 


best in any specific application. 

Index of refraction and specific dispersion, 
determined by the Refractometer, is a meas- 
ure of the chemical structure of lubricating 
oils. By use of such instruments as the Refrac- 
tometer, Sinclair maintains important con- 
trol points in the manufacture of dozens of 
industrial lubricants. 

Such laboratory research and control gives 
you assurance that Sinclair lubricants are 
made correctly to provide the kind of special 
protection your valuable machinery requires. 


Sinclair Wetal Working Oils 


For General Alloy Steels: 
WILKUT OILS 


For Tough Alloys: 
AUTOKUT OILS 


For Water Emulsions: 


SATISOL and TOOLTEX 


For Honing: 


HONOL OILS 


SINCLAIR REFINING COMPANY ¢ 630 FIFTH AVENUE, NEW YORK 20, N. Y. 


CRUDES + EXPERT RESEARCH 
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tackle your 


These Delta bulletins give you spe- 
cific, detailed information on low- 
cost Delta Machine Tools. They 
cover things it pays to know before 
you make recommendations for 
purchases of equipment: 


Product specifications, Prices. 


Bulletin A-14 gives you facts about Delta 
14-inch Drill Presses—bench and floor types; 
1, 2, 3, 4, 5, 6, and 8-spindle models. 


Bulletin A-23 includes information on Delta 
Toolmaker* Surface Grinder, Chip- Breaker 
Grinder, Tool and Cutter Grinder, Carbide 
Too! Grind Industrial Tool Grind 


Delta Manufacturing Div. 
Rockwell Manufacturing Company 


Milwaukee 1, Wisconsin 
“Trade Mark Reg. U.S. Pat. Of. 


free bulletins 


;-- helpful to have when you 


tooling problems 


Motor recommendations. Acces- 
sory listings. Other necessary in- 
formation. 

If these detailed bulletins are 
not now in your possession, send 
for your free copies today. 


Use the coupon below. 


METAL CUTTING 


BAND SAWS 


anything from carbon steel to asbestos. 


DELTA MANUFACTURING DIVISION, 606B E. Vienna Ave., Milwaukee 1, Wisconsin 
Send me free copies of the Delta bulletins checked below: 


Bulletin A-14 
(14-inch Drill Presses) 

0 Bulletin A-23 

(Super-Hi-S peed Drill Presses) (Grinders) 


Bulletin A-20 
(Cut-Off Machine) 


0 Bulletin A-31 
(Abrasive Finishing Machines) 


Bulletin A-14-3 


Bulletin A-14-3 covers 1, 2, 3, and 4-spin- 
die Delta Super-Hi*-Speed Drill Presses, for 
small-hole work from .025” diameter to 1/4”, 


Bulletin A-28 tells about the Delta 14-inch 
Metal-Cutting Band Saw, for cutting almost 


Bulletin A-31 pictures and describes Delta 
Abrasive Finishing Machines (belt and disk 
types), for sanding, polishing, and finishing 
operations. 


Bulletin A-17 discusses Delta 17-inch Drill 
Presses — bench and floor types; 1, 2, 3, 
4, 5, 6, and 8-spindle models, with hand or 
power feed. 


Bulletin A-20 gives information on Delta 
Cut-Off Machines — non-ferrous model; abra- 
sive model (adaptable to wood-cutting model). 


(J Bulletin A-28 
(Metal-Cutting Band Saw) 


Bulletin A-17 
(17-inch Drill Presses) 


es 


MACHINERY, February, 1947—103 


| 
j & 
| 
4 4 | 
x 
4 Super -Hi~ Speed Drill Press 
| 
| 
| 
REG. U.S. PAT. OFF. 


New electrode simplifies 
tough-to-weld jobs 


‘“‘Shield- Arc LH-70”’ isa new heavily coated electrode designed 
primarily for the welding of steels of poor weldability. Its as- 
welded properties are 75,000 to 80,000 Ibs. per sq. inch and 
25% to 30% elongation in 2”. Stress relieved tensile strength 
is 70,000 lbs. per sq. in. minimum. Normally it produces a 


convex bead. 


Welds made in high-sulphur steel. Left: Made with mild steel 
electrode. Right: Made with new “‘Shield-Arc LH-70” Electrode. 


Typical Applications. Experience to date shows that this elec- 


trode produces exceptional results in these applications: 


Low alloy high tensile steels which cannot be preheated; 
High sulphur (free machining) steels. 

High carbon, medium carbon steels. 

High silicon electrical sheet steel. 


For welds to be porcelain-enameled without annealing. 


Procedure. Use DC—electrode positive, work negative, 
Hold a short arc. 4%” and 54” may be used for vertical and 
overhead positions, single or multiple pass. Make vertical 
welds from bottom upward. Make overhead welds with 


stringer beads or narrow lateral weave. 


CURRENT RANGE 
Rod Size Amperes 
100—135 
140—190 
180—250 


For further details, call the Lincoln Welding Engineer nearby 
or write THE LincoLn Exectric Co., Dept. 221, Cleveland 1,0. 


Butt welding medium carbon (.50% C) steel sprocket teeth forgings with the new Lincoln “‘Shield-Arc LH-70” Electrode. 


a 


i 
i 
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1st. Turning Operation on an Automobile 
Tronsmission Counter Gear 


In this operation a 16” Fay Automatic Lathe transmits 
40 HORSEPOWER to remove 25 ounces of metal in 
19 seconds with carbide cutting tools. 


Carbide cutting tools have increased horsepower requirements 


as much as 300 per cent. They have increased cutting speeds 
200 to 500 per cent. 


Be skeptical of the production efficiency of your metal turning 
equipment. The chances are that turning accounts for 25 per 
cent or more of all machining time in your plant—that this is 
your major production expense. 

There are cases in our files of savings of hundreds of dollars a 
month in the manufacture of a single part by the efficient use 
of carbide cutting tools on Jones & Lamson machines. Our Turret 
Lathes and Fay Automatic Lathes are designed specifically for 
the most efficient use of these tools. 

Send for our folder “Turning Automobile Counter Gears”. Or 
better yet, telephone or write for a Jones & Lamson engineer 
who will be glad to consult with you on all phases of your metal 
turning problems. 


JONES & LAMSON COMPANY, Sprinofield, Vermont, U.S. A. 


Fay Automatic Lathes » Automatic Double-End Milling and Centering Machines + Automatic Thread Grinders * Optical 
Comparators « Aut tic Opening Threading Dies and Chasers * Ground Thread Fiat Rolling Dies 


4 
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AIR 
REDUCTION 
60 E. 42nd Street’. 


New York 7, N. Y. \ 


Please send me a copy 
of Catalog 120. 
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Are you familiar with the mechanical properties 
of electrodes? ... Do you know the different 
types of electrodes for welding cast iron — mild 
steel—high tensile, low alloy steels... which elee. 
trode will do the job better, faster — at less cost? 


This, and other vital information is all con. 
tained in Airco Catalog No. 120. Compiled by lead. 
ing technicians in the field, this definitive work 
gives authentic, understandable information on 
electrodes .. . application, welding procedure, 
mechanical properties and specifications are thor 
oughly covered. 

Every metal man will find almost daily use for 
this big, helpful manual. It will save him time, 
effort and needless worry. It will answer almost 
any question regarding the proper electrode for 
welding any particular base metal — for any given 
type of work. 

Send for this valuable, informative guide today! 
Just fill in the coupon, and mail it to: Air Redue- 
tion, General Offices, 60 East 42nd Street, New 
York 17, N. Y. In Texas: Magnolia Airco Gas 
Products Company, General Offices, Houston 1, 
Texas. Represented Internationally by Airco 
Export Corporation. 


sti a5 
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Air REDUCTION 


Offices in All Principal Cities 


HEADQUARTERS FOR OXYGEN, ACETYLENE, AND OTHER GASES...CARBIDE...GAS WELDING 
AND CUTTING APPARATUS AND SUPPLIES . . . ARC WELDERS, ELECTRODES AND ACCESSORIES 


a 

Wi 

2 
| 


ROUNDS 
SECTIONS 


=| METAL CUTTING BAND SAW 


— specifications @ If you have a variety of metal cutting jobs—bars, | 
conan. rounds, sections, pipe, tubes—it will pay you to in- 
vestigate the advantages offered by portable, practical 
(Special Guides)........ . 5? 24° Wells saws. Simple in design and rugged in construc- 
ROUNDS tion, the Wells No. 8 requires no highly skilled operator 
ain or special handling. Powerful, quick-acting vise re- 
he 56 duces set-up time to a minimum. Gravity feed and 


SPEEDS: automatic shut-off make it practical for one man to 
Selective 60, 90, 130 feet per minute = nerate two or more Wells saws simultaneously. For 


WEIGHT: ..... Approximately 665 Ibs. production work, your Wells can be equipped with the 
new Wells Wet Cutting System for faster cutting and 
longer blade life. Ask for the complete story. Literature 

and quotations on request. 


Products by Wells are Practical 


METAL CUTTING 
BAND SAWS 


WELLS MANUFACTURING CORPORATION 
404 SOUTH. GRANT, THREE RIVERS, MICHIGAN 
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COMPETITIVE. 


Highly exthipetitive forgings...like this 13 ” dia. 


pipe flange...are produced to: best advantage 
on National: ‘High Forging ‘Maxipresses. 


outpat, savings ‘of. material, less 
some of the reasons. | 4 


Our analysis. of your forging problems is yours 
for the asking. 


"MACHINERY COMPANY 


TIFFIN, OHIO. 


2 DESIGNERS AND BUILDERS OF | 
"MODERN FORGING MACHINES—-MAXIPRESSES—COLD HEADERS —-AND. BOLT, NUT, RIVET AND WIRE MACHINERY 
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NEW CINCINNATI DIE SINKER USES @& 


Typical of the spectacular post-war progress being 
made in modern machine tool development is the 
new Cincinnati 16” Vertical Hydro-Tel Die Sinker 
which has introduced some valuable production 
pluses into this important operation. 


As shown in the photograph, the machine is dupli- 
cating a single-throw crankshaft die (left) from a 
master pattern (right), scanning the pattern auto- 
matically and thus relieving the operator of con- 
siderable work and responsibility during the pro- 
gress of the cut, 


Additional advantages stressed by the manufac- 
turer are: saving of time in roughing out die 
impression because of the heavy cuts that can 
be taken; saving of time in hand finishing due 


TRADE-MARK REG, PAT. OFF. 


TAPERED ROLLER BEARINGS 


48 Years of Engineering and 
Metallurgical Development. 


to the accuracy of 
the machine-cut die 
impression. 


The Cincinnati Milling Machine Company for 
many years has made liberal use of Timken 
Tapered Roller Bearings as an important aid to 
precision, endurance and economy. In this case 
32 Timken Bearings are used to eliminate fric- 
tion, reduce wear, carry radial, thrust and com- 
bined loads and hold moving parts in correct and 
constant alignment. 


Look for the trade-mark “TIMKEN” on every 
tapered roller bearing you use. The Timken Roller 
Bearing Company, Canton 6, Ohio. 
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SCULLY-JONES | p! 
ARBORS 


Absolute Accuracy, as well as stamina, are 
assured in long production runs, because of the 
careful heat treating and grinding of Scully-Jones 

Arbors, at every step from rough forgings to finished tool, 


Act 

avo 

| Better Service to you, because large stocks of Du 

! Scully-Jones Arbors are maintained from which your met 

requirements can be filled immediately. for 

| 

: Continual Cost Reduction is accomplished by Scully - Jones of ; 

Individual Arbor Set-Ups. anc 

: | ma 

set. 

' Standard Arbors for all machines having N. M. T. B. Tapers. ‘i 

ie See Pages 112 and 114, Scully-Jones Catalog No. 500, for Style A and “ 

: | . B Arbors. Send drawings or specifications for prompt quotations 

on special arbors. 
0 

4 ple 

| cos 


Refer to the Scully-Jones Catalog showing over 500 types — 
sizes of cutting tools, collet chucks, boring equipment, centers, 


2056 1906 SOUTH ROCKWELL STREET ° CHICAGO &, U.S.A. 
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Any basic machine tool 


| 


plus a Dumore is a 


~ 


— Curl t Corp., Chi Mlinois, 


with line of No. 44 Dumores mounted on lathes, after 8 shops 
with more expensive equipment failed. 


production, 


for your toolroom, or 


maintenance shop 


e 

—Zagar Tool Co., Cleveland, Ohio uses 

Toolroomwe. 7 Dumore on Brown and Sharpe 
Surface Grinder in place of standard head, to provide high- 

tool, speed accuracy required in broach grinding. ‘ 


Actual case studies made in many plants prove you can often 
avoid heavy investment in special machines by using versatile 


Dumore Grinders. They convert basic machine tools — equip- 
ment you already have — into dependable precision grinders 
for cylindrical, surface, tool, and thread grinding. 


The low initial cost and minimum maintenance requirements 


of a Dumore deserve serious consideration in your cost-cutting 
and methods-improvement program. In your toolroom and 
maintenance shop, a Dumore is indispensable because of its 
set-up speed and adaptability to a variety of different jobs in a 
single work day. Its dependable stamina and versatility can be 
equally valuable in your production departments. 


Use the coupon on the following page to get your free copy a ef 
of Here’s How, a book packed with reports on how 75 other Maintenance eee aed pay 4 


lan i i indi chrome-plating worn surfaces and regrinding to exact size with 
plants have used Dumore Grinders to slash their grinding 


costs. See how you can cut your costs with Dumore too! 


Turn the poge for 
information on the 
complete line of Du- 
more cost-cufting 
fools and grinders. 


Sold by leading distributors in all principal cities. 


Od: 


7 Different 
sizes and types 
of Precision 
Dumore 
Grinders 


No. 12 
— 1 HP; speeds 2800 to 775 
rpm.; wheel sizes — 3” to 8”; 


for external work and internal to 
24” depths. 


No. 77 


— 2 HP; speeds 3400 to 13,800 
rpm.; wheel sizes — 1” to 6”; 
for external work and internal to 
18” depths. 


No. 7 
— ¥%, HP; speeds 4200 to 29,30 
rpm; wheel sizes — Ye" to 5"; 


for external work and internal to 
18” depths. 


No. 5 


No. 44 
—2 HP; speeds 4600 to 42,500 —', HP; speeds 6600 to 38,500 
rpm.; wheel sizes — Ye" to 5"; rpm.; wheel sizes — Ye" to 3”. 
for external work and internal to 


No. 11 


— Ys HP; speeds 6900 to 30,000 
rpm.; wheel sizes — Vg” to 3”. 


No. 14 


—1/14 HP; speeds 10,000 ond 
22,500 rpm.; wheel sizes Vg” to 2” 


18” depth. 


There’s a size and type Dumore 
for EVERY grinding need! 


The complete line of Dumore precision grinders ranges from the husky 
1 HP No. 12 to the tiny 44 HP No. 14 — all capable of work to + 
.0001” on production, toolroom, or maintenance jobs. Speeds up to 42,500 
rpm. Interchangeable quills provide internal grinding capacity to 24” depths. 


You can do every type of grinding job with a Dumore — internal 
and external cylindrical grinding, surface grinding, thread grinding, and 
tool or cutter grinding. 


@ Dumores mount on any basic machine tool, convert- 
ing it to a precision grinder. 

@ Dumores are used bench-mounted for off-hand or 
jig-and-fixture operations, 


@ Dumores serve as precision, high-speed work-heads 
on many special grinding machines. 


@ Dumores mounted on used machine-tool bases pro- 
vide inexpensive, dependable grinding facilities. 


Send in the coupon below for your free copy of the new 76-page case- 
study book — showing how 75 other companies have used Dumore tools 
and grinders to cut their production, toolroom, and maintenance costs. 


See preceding page for 
cost-cutting Dumore 
Grinder applications. 


Tear out and mail this coupon today! 


THE DUMORE COMPANY, Dept. B-28, Racine, Wisconsin 


Please send me, without obligation, my copy of Here's 
How’, your manual of the newest techniques in grinding. 


4 Different 
Dumore 
Handgrinders 


No. 8 HG 


— 1/20 HP; speed — 18,000 
rpm.; Ve" capacity chuck or 
Jacobs No. 0 Chuck, 0 to Ye” 
capacity. 


No. 10 HG 


— 1/10 HP; speed—22,000 rpm.; 
VY," capacity chuck or Jacobs No. 
O Chuck, 0 to Ye” capacity. 


No. 9 HG 


— HP; speed — 15,500 rpm.; 
Y%," capacity chuck and extension 
orbor. 


Duplex 


— 1/14 HP; speed—17,000 rpm.; 
YW," capacity chuck with Ye” and 
3/32” adapters; flexible shaft 
attachment. 


Sensitive 
Drill 


Shaft Tool 


No. 2 Flexible 


City (......) State 


trol speed. 


— 1/30 HP; speeds 2000 to 
15,000 rpm.; Jacobs No. 0 
Chuck, 0 to Ye” capacity. 
With foot rheostat to con- 


— 1/15 HP; speeds 500 te 
10,000 rpm.; Jacobs No. 6 
Chuck, 0 to Ye” capacity: 
With foot rheostat to com 
trol speed. 
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FULL POWER-OPERATION 
without MOTORS or PUMPS 


A New Operating Principle... 
New Effortless Performance, New Economy... 
for Small-Press Users 


Bulletin 1036 gives Models, Sizes, Elmes has “done it again” with a brand new principle for power- 
Capacities, Dimensions, and Complete ing hydraulic presses—and it’s exclusively Elmes! Gone are 
Specifications. It’s yours for the asking. the motor and pump. Gone are cumbersome bulk and weight. 


New Elmes Hydrolairs take their power entirely from the 
shop air line. 

Hydrolairs give you effortless lever control; rapid platen 
advance; maximum pressure instantly. They apply and main- 
tain any desired pressure—and repeat at that pressure until reset. 


Economical te Guy and Use 


Individually, or in the line, these time-saving, money-saving 
small presses do big jobs. Power for operation costs less than 
one-fiftieth of a penny, per average cycle. Made in capacities 
to 50 tons, and in bench-type and floor-type models. Find out 
today how Hydrolairs can cut your costs. 
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e ; ELMES ENGINEERING WORKS of AMERICAN STEEL FOUNDRIES ¢ 222 N. Morgan St., Chicago 7, Ill. 
D to 
¢ METAL-WORKING PRESSES - PLASTIC-MOLDING PRESSES - EXTRUSION PRESSES - PUMPS - ACCUMULATORS - VALVES - ACCESSORIES 


Precision Double Grinder ® 
built by GARDNER MACHINE Co. 


WN 


Its SSS Spindle Mounting, 


tii 


THE SPINDLE MOUNTING FOR PRECISION! 


Kxtreme accuracy of the Gardner Precision Double Grinder 
is made possible through the use of the SUGIF Spindle Mount- 
ing. This means rigidity because two SJLS Ball Thrust 
Bearings prevent axial movement .. . two rugged SIGIP’ Double 
Row Cylindrical Roller Bearings are individually adjusted toa 
definite preload required to assure fine ground finishes and long 
life. For further information concerning SiUG{P Bearings in the - 
Machine Tool Industry, send for catalog, “SoiGSi" Machine 
Tool Spindle Bearings.” 6192 


SSF INDUSTRIES, INC., PHILADELPHIA 32, PA. 


114—MACHINERY, February, 1947 


na & 


\ 


| 
AU 
| 
| ¢ | 
| GZ 
| 
Z 
| 
a? 
: 


nting, 


Coniflex gears are superior to ordinary straight 
bevels ... they are the gears with localized 
tooth bearing . . . produced on the latest Glea- 
son straight bevel generators in the medium 
and large sizes by means of a positive cam- 
controlled advance of the tool slides at each 
end of the cutting stroke. 

Why are they preferred? . . . because the 
ends of the teeth are relieved, allowing for 
slight deflections in operation without danger- 
ous concentration of the loads at the ends of 
the teeth. This also makes assembling simpler 
and provides a definite bearing for smoother, 
quieter operation. 


The usual operating position (b) for generated 
straight bevel gears is with the bearing cen- 
trally located. 


The same gears (a) when displaced still operate 
smoothly without dangerous concentration on 
the ends of the teeth. 


Gleason 12” B Straight 
Bevel Generator 
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A Few Applications 
for DE LAVAL Oil Purifiers 
in Metal-Working Plants 


BALER OIL 
BORING OIL 
BRIQUETTING OIL 
CABLE OIL 

CUTTING OIL 

DRAWING OIL 

ENGINE OIL 

GRINDING COOLANT 
HONING OIL 
HYDRAULIC OIL 
LUBRICATING OIL 
MOTOR BLOCK TEST OIL 
QUENCHING OIL 
RECOIL OIL 

SHOCK ABSORBER OIL 
SLUSHING OIL 
TRANSMISSION OIL 
WASHING OIL 


..- AND IN THE POWER PLANT 
LUBRICATING OIL! 
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GREATER OPERATING 


A.most every metal-working 
plant has one or more operations where an 
adequate supply of clean dry oil is a virtual 
necessity. The list at the left suggests just 
a few of them. 


Where clean oil is the prime requisite, 
De Laval Oil Purifiers remove foreign im- 
purities such as dirt, abrasive or metallic 
particles and restore the oil to “like-new” 
purity. Because of the greater intensity of 
centrifugal force, De Laval machirzs are 
more thorough than other means. 


Where dryness is the vital consideration, 
as in the case of slushing oil, De Laval Puri- 
fiers remove every bit of water, whether it 
amounts to a few teaspoonsful or a bucketful. 
The oil is instantaneously dehydrated in the 
bowl of the De Laval centrifugal, enabling 
the parts being slushed to get the full benefit 
of clean, dry oil. 

And where speed of purification is the 
chief factor, De Lavals answer the need 
especially well, for they discharge clean dry 
oil continuously. They eliminate mainte- 
nance slow-ups. 


Write for Bulletin MM-1, indicating which 
application you are chiefly interested in. 


THE DE LAVAL SEPARATOR COMPANY 
165 Broadway, New York 6 427 Randolph St.,Chicago 6 


DE LAVAL PACIFIC CO., 61 Beale St., San Francisco 19 


THE DE LAVAL COMPANY, Limited 
MONTREAL PETERBOROUGH WINNIPEG VANCOUVER 


PURIFIERS and 
CLARIFIERS for 


FACTORY OILS 
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A non-deforming, electric furnace tool 
steel, fully spherodized annealed with fine 
grain structure and deep hardening char- 
acteristics. Ideal for precision parts requir- 
ing accuracy of size after hardening. 


FOR PARTS LIKE THESE 


TEST TOOLS PARALLELS TEST GAGES 
DIE WORK MACHINE PARTS SNAP GAGES 
JIG PARTS SHIMS TEMPLATES 
FIXTURES PUNCH DIES CUTTERS 


THE L. S. STARRETT CO. 


STARRETT 


Starrett specifications. Annealed for easy 


Save time on countless jobs of making templates, test tools, 
gages, dies, small parts and miscellaneous pieces. 

With Starrett Precision Ground Fiat Stock, you simply lay 
out the part and go ahead. No hunting for odd pieces of stock, 
no time lost on preliminary roughing or precision grinding to size. 
Made in 18 inch lengths in widths from % to 6 inches and in 
thicknesses from a sixty-fourth to an inch or more. The two flat 
sides are precision ground parallel and straight to within .001 
inch of size. Ends are machined square and sides are ground 
parallel and square. Each piece is individually wrapped for com- 
plete protection and clearly identified for storage and selection. 

Keep a stock of frequently used sizes in the tool crib or buy it as 
needed through your mill supply distributor. Write for Ground 
Flat Stock Folder and Chart “D” which gives complete informa- 
tion, list of sizes and hardening instructions. 


Buy Through Your Distributor 


- ATHOL - MASSACHUSETTS - U.S.A. 
Greatest 


ss PRECISION: TOCLS © DIAL INDICATORS © STEEL TAPES © GROUND FLAT STOCK 
5 HACKSAWS © BAND SAWS FOR CUTTING METAL, WOOD, PLASTICS 


A high grade tool steel specially made to 


machining. Develops maximum hardness 
when quenched in water or brine and may 
be drawn to any desired temper in oil. 
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With headstock collet and center, the lathe can 
be used for regular between centers work ... with 
headstock collet and center removed, work not 
to exceed 8%” in diameter can be arranged 


ENGINE 
TOOL ROOM 
MANUFACTURING 
OIL COUNTRY 


swer. Why not call in Lodge and Shipley Engi- 
neers to discuss with you the suitability of this 
lathe for your work? There is no obligation. 
For additional details, write on your company 
letterhead for Bulletins 616 and 625. 


@ Illustrated is the 20” Hol- 
low Spindle Lathe. Has all the 
features of the famous Lodge S 
Shipley Engine Lathe plus 
8%" Hole in Spindle. Other 
Hollow Spindle Lathes in 25, 
27 and 30 inch sizes available 
with 124%" Hole in Spindle. 


i M 

through the Spindle p 

for work m 
or between Centers b 

, @ This Lodge and Shipley 20 inch Lathe with 89%,” through spindle, utilizing chucks at both ends. eC 
hole through spindle has been developed for those You may have any number of jobs for which m 

| jobs beyond the capacity of the standard lathe. this lathe is the practical and economical an- Ie 


MACHINE TOOL CO. 


CINCINNATI 25, OHIO, U.S. A. 


\DUOMATIC (AUTOMATIC) 
LATHES 


MACHINE TOOL DIVISION 3055 COLERAIN AVE, * SPECIAL PRODUCTS DIVISION 800 EVANS ST a 
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IN THE HUGE Baldwin Southwark platen press 
illustrated here, 36 American Bracketubes* 
insure steam delivery without leaks, without 
binding swing joints and down time for re- 
packing. Because of their exceptional flexibil- 
ity, Bracketubes permit platens to move freely. 
Properly installed, no condensate collects in the 
lines when the press is not operating. 


American Bracketubes are but a single ex- 
*- | ample of the complete range of specialized 
connectors available in American Flexible 
Metal Hose and Tubing. Wherever connections 
must be made between moving or misaligned 
parts, wherever fluids or gases, hot or cold, 
must be conveyed under pressure or around 
bends or both, an American connector will 
meet the most exacting requirements with 


nds. | | economy and long service. For detailed infor- 
| or technical assistance on your prob- 
an- | __/ems, write for literature. 
ngi- *Patented 

this 

any ; 


METAL HOSE 
THE AMERICAN BRASS COMPANY 


American Metal Hose Branch 


i General Offices: Waterbury 88, Connecticut 

4 Subsidiary of Anaconda Copper Mining Company 
: In Canada: ANACONDA AMERICAN BRASss LTD., 

j New Toronto, Ont. 


‘when bent and direct a con- 


Left: 

Transferring road oil in Type 
BD 15 Interlocked Flexible 
Steel Oil Hose. Available in 
sizes 2 to 12 inches I.D., for 
conveying oils, grease, tor, 
asphalt, other liquids and 
semi-solids. 


Right:* 
American Flexible Oil Feed 
and Coolant Lines stay put 


tinuous flow of cutting oil ex- 
actly as required. 
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BODY PANELS—125 truck 
hoods per hour with this 
1500 ton H-P-M press, a 
versatile design for both 
single and multiple dies, 


* 


Smooth, shockless power, evenly 
applied—at mass production speed 
—that’s the key to profitable press 
work on automotive parts. You 
can get it with H-P-M Hydraulic 
aa Presses. You'll get greater flexi- 
bility, too—with closer control 
“ and more versatility. 
The six operations pictured are 
a typical of a wide variety of auto- 
motive work where H-P-M has 
‘ a proved record of successful 
a application. In addition, H-P-M 
Presses are producing wheels, 
eo bumpers, truck running boards, 
| axle and differential housings— 


a 


CRANKSHAFTS — 
straightening crank- 
shaft forgings en a 
H-P-M Fastreverse 
Press, 


HYDRAULIC 
PRESSES 


and many others, including such 
specialized parts as bearings. 
We're ready to put this experience 
to work for you. Send foran H-P-M 
engineer and challenge him to 
show you how hydraulic presses 
can improve your production. 
Special orders are routine busi- 
ness for us. May we help you? 


Write for your free 
copy of bulletin 4400. 
It tells you how high 
speed press operation 
is accomplished with 
the exclusive H-P-M 
closed circuit. 


THE HYDRAULIC PRESS MANUFACTURING CO. mount Gilead, Ohio, U.S.A. 
Branch Offices: New York, Philadelphia, Cincinnati, Cleveland, Detroit and Chicago 
Representatives in principal cities 


Fastrawense - 


Metal Working Presses 


REVOLUTIONIZING PRODUCTION WITH HYDRAULICS SINCE 1877 


CLUTCH COVERS— 
formed at rate of 400 
per hour with a 1000 
ton H-P-M press. | 


BRAKE PARTS—drawn 
and coined atthe rate of 
300 per hour on a 750 
ton H-P-M press with 
250 ten die cushion. 


Oll PANS—production 
250 per hour on this 
750 ton H-P-M double- 
action press. 


TRUCK RIMS—formed 
and sized on a special- 
design H-P-M trueing 
press. 
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“We set more rivets per day per man” is the 
usual answer plant men give when asked why 
they like Hanna Squeeze Riveters. One reason 
: they get better riveting, faster, is that Hanna 
Riveters set rivets cold with one stroke— each 
rivet is squeezed exactly right, receiving the same 
tonnage as the one before. 

The Hanna organization has over 40 years’ ex- 
perience in designing and building riveters... 
portable and stationary... hydraulic and pneu- 
matic... for driving rivets from Ye" to 2” dia.... 
reach ranging from 2” to 21’. This experience is 
available and welcome to you. Send us the de- 
tails of your current fabricating arrangement 

‘ and production requirements. 


1765 Elston Avenue, Chicago 22, Illinois 
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20” Model “A” 16 speed 
sliding gear head engine lathe. 


REED-PRENTICE LATHES are the result of | PRICES. Base prices exclusive of electrical 
the selection of the finest materials procurable, | equipment remain at or below price ceilings 
fabricated on the most modern and efficient _ established June 20, 1941. The ability to retain 
machinery in the machine tool field. Bed vees °F lower these price levels is the result of our 
and ways are held to a tolerance of .0005 efficient manufacturing po. 

straight and parallel. Feed and lead screws Whatever seed ae pede within the range 
as well as all gearing are cut within our plant 


) investigate the Reed-Prentice line. 
on modern equipment, supervised to main- 


tain the most rigid tolerances. All work is 
d by skilled £ sey Reed-Prentice Corporation 
done by skilled craftsmen with many years Dept. B 
of experience. You can count on smooth, Worcester 4, Massachusetts 
accurate performance with the assurance of Please send complete literature with specifica- 
1 ong, depen dable, trouble-free service. tions and prices of toolroom and engine lathes. 

NAME 
DELIVERY. Immediate delivery can be made one 
on all types of Reed-Prentice engine and ‘initio 
toolroom lathes, 14”, 16” and 20”. 

ADDRESS 


REED- PRENTICE 


NEW YORK OFFICE: WORCESTER MASS., U.S.A. CLEVELAND OFFICE: 
75 West St., New York 6, N. Y. 1213 W. 3rd St., Cleveland 13, Ohio 
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CUTS HEAT EXCHANGER TUBES FAST 
WITHOUT BENDING DISTORTION 


Campbell Abrasive Cutter solves problem 
of cutting finned heat exchanger tubes. 
Hydraulically-controlled machine with 
Campbell-designed fixture permits fast, 
light-pressure cutting without bending 


or distortion of thin metal fins. Reduces’ 


rejects. Makes speedy production job of 
otherwise almost impossible operation. 


BRIDGEPORT, CONN.—The No. 401 CAMPBELL Cuta- 
matic cuts these 2%.” O.D. brass finned tubes 
in 12 seconds. Steel tubes of similar design are 
cut in 15 seconds. Cuts are clean and smooth. 
No finishing is necessary. Texture and shape of 
metal are not changed. Operating costs are low. 
Practically no rejects. 

CAMPBELL makes a complete range of 
abrasive cutting machines. There are hand- 
operated, semi-automatic and full-automatic 


models for regular 
production work. 
Plastics, ceramics 
and glass, annealed 
or unannealed and 
non-ferrous metals 
in solids, tubes, 
angles, channels, or 
odd shapes up to 10” 
O.D. can be cut. 

New applications of CAMPBELL Abrasive Cut- 
ting Machines are developed to replace other 
methods of production machining. If you have 
a special problem which might possibly involve 
abrasive cutting, why not do this? Write and 
tell us (1) the range of sizes, (2) kind of material, 
(3) length of cutoff pieces, (4) length of stock be- 
fore cutting, (5) tolerance for length of cut pieces, 
and (6) hourly production requirement. CampP- 
BELL engineers will recommend production pro- 
cedure and work up cost sheets for you. 


ALSO MAKERS OF A COMPLETE LINE OF NIBBLING MACHINES 


ANDREW C. CAMPBELL DIVISION | 


TRADE 
MARK 
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‘Our HYDRATROL 
lathe Does Better 
Work at Lower Cost!” 


"Yes, and It's Easier 
to Run, and Increases 
Production!" 


30” Heavy Duty Lathe 
with 13” Hole in Spindle 


L. hundreds of plants—under all sorts of conditions— 
LEHMANN HYDRATROL LATHES have invariably brought 
about faster production, better work, lower costs. 


Standard Type, Heavy Duty 


HYDRATROL LATHES. 20°to 36” machining jobs which possibly could be done better on a 
; Large Hollow Spindle Type of HYDRATROL LATHE. Send 


Look around your own shop—you may find a number of 


The heavy 27” size, shown above, has us prints of these unusual, difficult, or too-costly machining 


all the ruggedness and power for the jobs, for a specific, time-and-money-saving recommendation. 
heaviest possible work. And its many 


FIVE SIZES to 36° 


refinements in design and construc- 


tion result in an ease of operation re 18” up to 714” Hole 
ae bl r hi ae 24” up to 121%” Hole 
‘parable to small machines. Large 27” up to 1314” Hole 


naneinehensed 30” up to 1414” Hole 
36” up to 1614” Hole 
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PRESS 


— fingertip control 
=—no hand pumping 


Now you can get a press that 
completely eliminates hand- 
te pumping. The new Dake Elec- 
7 draulic Press provides up to 75 
tons from a motor-driven pressure 
source. And any pressure can be 
repeated, held, or changed—with- 
out stopping the motor. 


This press is ideal for produc- 
tion, assembling, and straighten- 
ing operations, as well as general 
maintenance work. Pressures are 
set or released from simple con- 
trols at the front of the press. A 
gauge at eye level speeds opera- 
tion, and a special safety valve 
prevents overload. 


Like all Dake hydraulic presses, 
this one has a rigid frame and 
movable workhead. It is available 
in either a 50- or 75-ton capacity. 


For information about this or 
the smaller presses which make up 
the complete Dake line, mail the 
coupon below. 


Com 
@ Dake Engine — Haven, Mich. Catalog. 


604 Seventh St., test Dake Arbor 


Please mail mea copy of the la 


«6ENGINE COMPAN 


GRAND HAVEN, MICHIG AN 
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OPPORTUNITY FOR COST SAVINGS 


m | any plant in the country where large 
quantities of duplicate metal parts are made there 


may be an opportunity to use ‘Footburt’’ surface 


broaching to machine those parts at great savings. 
In some cases it is through the higher production per 
man or machine hour than is possible with conven- 
tional machining methods; in others it is through the 


reduced tool maintenance costs. Although production 
is usually set by the speed of the operator in loading 
the pieces, the cutting speeds of the broach are com- 
paratively low (usually about 30 to 35 feet per min- 
ute) and the tools stand up a remarkably long time 
between grinds. Why not find out if surface broach- 


ing can solve some of your machining cost problems. 


THE FOOTE-BURT COMPANY » Cleveland 8, Ohio 


Detroit Office: General Motors Building 


“SAR 


48 
Wie 
» 
TAA” 
| 
- 
4 
? 
id 
4 
= 
; 


® WITH NEW IMPROVED 
ROLLER BEARING 
HEAD SLIDE WAYS 


Eliminating frequent adjustment — Re- 
ducing maintenance costs. 


@ NEW REPLACEMENT 
HEAD AVAILABLE 
i FOR OLD GRINDERS 


Mounts in standard yoke. Write for 
quotation on new head. 


@ The Ingersoll Grinder sharpens in a single setting of the cutter the face, periphery ' 
and comers of cutters from 4” to 30” in diameter. It will also grind solid shank, radius, i 
staggered tooth, and angular inserted blade cutters. ; 


For more details, write for Bulletin 54A describing its wide range of application. ; 


© Ingersoll also builds a complete line of inserted blade milling and boring tools 
a with carbide tipped, cast alloy, or high speed steel blades — face mills, end mills, 


slotting cutters, helical slabbing mills, cylinder boring and combination boring, 
facing and chamfering tools. 


Write for Bulletin 55A giving complete details on Ingersoll inserted blade milling 
and boring tools. 


ILLINO 
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a 13 letter Cross-word 
meaning 


a - — Cross Machine Tools always have as their primary objective 
transfer, axle is lowered into position for 
clamping. Power actuated plungers in each CONTROL OF COSTS TO INSURE PROFIT. 


“Transfer-matic” is our one-word description for machining, load- 
ing, unloading, and transfer of the work piece from operation to 
operation. 


Cross Transfer-matics combine automatic machining with power 
advancement of the work piece, from start to finish, through a pro- 
grammed sequence of operations. Man hours are drastically reduced 
because there is no hand loading and unloading between machines. 
Further, they eliminate the premium ordinarily paid for skill, and 
minimize the possibility of human error. 

Shown above is one of five Transfer-matics designed and built for 
machining various sizes of railroad car axles. Operations are cutting 
off, centering, turning the journal and wheel seats, and smooth finish- 
facing both ends to length simultaneously at axle-a-minute rate. 

Everyone agrees that control of production costs requires revolu- 


Paring tect tn bond tends tionary methods, and anticipation of tomorrow’s demands. But for 
center and completes the operation. Both the man who has the responsibility of getting the job done—“tomorrow” 
heads return quickly to starting position. Mean- + 

while the tools retract. Axle is held stationary. 1s al r eady here. 


THE COMPANY 
. Established 1898 ©1947—THE CROSS COMPANY 


DETROIT 7, MICHIGAN 
MILLING DRILLING TAPPING BORING TURNING SHAPING GRINDING HONING 
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Designed as a self-contained unit, with races and rollers made from through-hardened 

high-carbon chrome steel, there are no loose parts to warp or break. The solidend — 
shoulder construction and retaining lip, built integral with the outer race, hold the 
rollers, eliminating any possibility of the bearing coming apart during installation or 
operation. Rounded end, full length rollers give greater load carrying capacity, and 
close tolerance in construction, increases the overall efficiency. Where it is necessary 

to conserve radial space the bearing can be used without the inner race and the bear- — 
ing mounted directly « on the shaft. Provision for incidental thrust is provided along 
adequate lubrication facilities. Write for 
ie Bulletin SM-42. If you have a special bearing 
_ problem McGill engineers will be glad to 


cooperate in working out a bearing to 


FOR ALL TYPES OF 
INDUSTRIAL EQU!?MENT 


MSGILL manutacturine co., INC. 


MANUFACTURERS OF BALL AND ROLLER BEARINGS _— VALPARAISO, INDIANA 
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SPEEDS UP PRODUCTION 
WHEN TAPPING 
OR THREADING 


When tap reaches desired depth, the spindle automatically reverses. 
Then after the tap has backed out, spindle rotation again changes 
automatically to the original direction. 


The automatic reverse is controlled by adjustable dogs on the in- 
dependent stop screw drum of the turret slide, and will control the 
reversal to within a few thousandths of an inch of turret slide travel. 


An automatic 2 to 1 speed change may be similarly obtained, and is 
a convenient time saver between turning and threading, or between 
drilling and reaming operations. 


Our No. 1 and No. 2 Geared Electric Turret Lathes are now 
offered with either one or both of these job-speeding features. 


MENT We will gladly furnish additional information on request. 


BARDONS & OLIVER Enc. 


1133 WEST 9TH STREET © (CLEVELAND 13, 13 “OHIO. 


NA 
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RADIAL DRILL 
RD1175J 


Head swings 180° 
to right or left and 
tilts at any angle 
_ from vertical to hori- 
zontal positions—can 
be operated at com- 
pound angles. 

«Gliding ram 
a travels 18”. 

Drills to center of 
+ 62” circle. 
16 spindle speeds 
110 to 8300 r.p.m. 


rice: Less Base and Motor— 
$423.00 


14” METAL CUTTING 
BAND SAW—MBN935 


Speeds: 61 to 4630 s.f.m., 
Table tilts 45°—Equip- 
ped with mitre gauge 
grooves — *Price: Less 
base and motor—$153.00 


15” DRILL PRESS 


Spindle travel 
Standard spindle speeds: 
600 to 5000 r.p.m. — 
*Price: Less motor and 
belt quard—$56.25 


urne 


COMPANY, inc. “DRILL PRESSES-HAND AND POWER FEE 
METAL-CUTTING BAND SAWS @ POLISHING LATHES @ FLEXIBLE 


PLAINFIELD, MJ. 
Usa. 


BENCH MODEL—D950 costs 


This Radial Drill is typical of a family of Walker-Turner metal 
working machines that are safe, fast and easy to learn to operate. 
It's the easiest way to meet everchanging production specifications 
with lowest overhead and operating costs. 


The operator moves the drill to the work—many times on the piece 
shown. Full vision, easy manipulation—and speed without fatigue 
—all day long. 


A study of the specifications indicates how well it will do your 


\ present work and how quickly it can be adapted to a new product 
or a new material. 


Walker-Turner Machines are also the easy way to reduce over- 
By increasing production, they write off their low 
first cost in a few months—wherever metals, wood or plastics are 
drilled, cut or shaped. The Walker-Turner General Catalog will 
be sent on request. 2 


°F.0.8. Plainfield—slightly higher west of the Rockies and in Canada 
SOLD ONLY BY AUTHORIZED INDUSTRIAL MACHINERY DISTRIBUTORS 


RADIAL CUT OFF MACHINES FOR METAL © MOTORS © BELT. 
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FORGING MACHINERY 


Affords the Utmost in Forging 
Production Advantages 


The AJAX line of Forging Machinery is built on the basis of 
er. tanical soundness and embodies many exclusive mechanical 
es which effect most valuable production advantages. In select- 
modern forging equipment now, with an eye on the more 
_  Bipetitive years ahead, such advantages as fast operation, less man 
Nill ver required, longer die life, greater accuracy and reduction in 
22 Psquent finishing operations are of vital importance. And when 
cycle of business returns to that point where production efficiency 
Paramount, the manufacturer who is equipped with such ma- 
rsp uty as this will be in a position to maintain a high output of 
ality forgings at a consistently low production cost. Write for 
Scriptive bulletins. 


EUCLID BRANCH P.O. CLEVELAND 17, OHIO 
(110 S. DEARBORN DEWART BUILDING 


For complete details on the Hanchett 
Vertical Spindle Preduction Surface Grind- 
ers, ask for the NEW 12-page bulletin 
M-247, Write today. 


MAGNETIC 
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BHANCHETT VERTICAL SPINDLE 
PRODUCTION SURFACE GRINDERS 
ARE A CASE IN POINT... 


Designed and built for the accurate generation of flat sur- 
faces, these grinders are ideal for fast, precise grinding on Af 
a host of production and toolroom parts . . . file blanks, e 2 
electric iron sole plates, saw blades (ground with two 
tapers), machine parts, knives and shear blades, engine : its > ; 
blocks, large and dies. There are four models with 
table lengths from 36” to 190”—widths from 8” to 28”— 
typical of the productive range and capacity Hanchett 
offers its customers. 


' These vertical spindle machines are but a part of a com- 
plete line of more than fifty production grinders for fin- 
ishing any flat surface —large or small. And with this 
is combined an experienced fixture engineering service 
to give you:— 


GRINDING BY HANCHETT 


Increased production efficiency as a result of more- 
per-hour output, finer finishes, closer tolerances. 


Appreciable savings in materials, machining time, 
labor costs. 


Grinding by Hanchett is a procedure that deserves your 
thorough consideration. And remember, you will have 
an unbiased recommendation when you put your grind- 


{Above) A typical production run easily, accu- 


ing problems up to Hanchett engineers. rolely hendied with standard Manche}. mag- 
W a netic chucks, (Below) Top, bottom and sdges 
urge you to see your nearest Hanchett dealer or 
write direct for general bulletin 190-M. 001" on this “400” 


LAT SURFACE—THERE'S A HANCHETT GRIND iT iT \ 
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METAL 


REJECTS are Fewer 


When “N.C. R.’s” 


Big die-caster pot gets automatic 
Micromax temperature control, in 
National Cash Register Co.’s Dayton, 
Ohio plant. Photo shows pot partly 
dismantled for maintenance. Above, 
twelve Micromax Recorders and one 
Controller. 


MEASURING INSTRUMENTS 


Jrl Ad N-33A-646 (3) 
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Have Micromax Pyrometers 


LEEDS & NORTHRUP COMPANY, 4921 STENTON AVENUE, PHILADELPHIA 44, PA, 


Saved 


Die-Caster Pots 


The problem of holding correct temperatures in die-caster 
pots is greatly simplified for National Cash Register Co. by the 
Micromax Pyrometers shown above. Some of the Pyrometers 
are Recorders, others are fully-automatic Controllers... the 
selection depending on the type of work being handled. 


In either case, automatic instrumentation has proved a good 
investment. Regarding the Controllers, the superintendent says 
that “no man could hold the same even temperature, even if he 
stood by a caster pot and watched temperature all the time. 
Micromax helps save metal and fuel, by making the die casting 
more accurate and by reducing the number of rejects.” 


Perhaps you have a similar problem. For specific details on 
how Micromax Pyrometers can be applied, write us describing 
your needs. Or mention N-33A, if you prefer a Catalog. 


+ TELEMETERS - AUTOMATIC CONTROLS - HEAT-TREATING FURNACES 


BS 
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By CHARLES H. WICK 


NGLE-PLATE, dry type clutches of spring 
steel have been successfully used by sev- 
eral automobile manufacturers since their 
introduction several years before the war. The 
se oi a one-piece “crown spring” has reduced 
the number of parts required in the Buick clutch 
from thirty-eight to nine, and has eliminated all 
throw-cut levers. Also, this type of spring offers 
less resistance as the clutch pedal reaches the 
diseny:cing position. 
The manufacture of clutch spring plates has 
been a constant production problem because of 
the dificulties involved in grinding such thin 


disks, forming the disks into the complex shape 
desired, and preventing decarburization of the 
springs during heat-treatment. The Buick Motor 
Division of the General Motors Corporation has 
recently set up its own production line to make 
these springs. Some of the innovations and un- 
usual operations in this set-up will be described 
in the following. 

The finished spring, shown at the right in 
Fig. 1, which weighs approximately 1 pound and 
measures 8 15/32 inches in diameter when 
loaded, is being manufactured in this production 
line at the rate of 50,000 per month. Hot, cross- 
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SPRING-STEEL CLUTCH PLAT 


Fig. 2. The Clutch- 
spring Blanks .are 
Stamped from Cross- 
rolled Steel Strip 
Stock and Stacked 
on the Pegged Con- 
tainer Seen at Right 


rolled, S AE 1065 steel, in strips 0.073 inch thick 
by 10 7/8 inches wide and approximately 7 feet 
long, is used for the springs. 

The blanks, one of which is shown at the left 
in Fig. 1, are stamped from strip stock in the 
“as rolled,” fine-grain condition on a Clearing 
150-ton press, and stacked on a pegged container, 
as shown at the right in Fig. 2. The outside 
diameter of the blank is 10 5/8 inches, which 
leaves 1/8 inch of scrap stock on each side of 
the strip, and the pierced hole is 4 1/8 inches in 
diameter. Experiments are now being conducted 
with “rolled-to-size” strip in an attempt to 
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Fig. 1. The Finished 

Clutch Spring at the 

Right is Formed from 

the Ground Spring. 

steel Disk Shown at 
the Left 


eliminate the troublesome grinding operation 
now required. 


In setting up the clutch-spring production 
line, the conventional practice was followed of | 


heating the blanks to 1550 degrees F., quenching 
in oil, tempering at 1000 degrees F., and then 
flattening on a 250-ton hydraulic press equipped 
with dies electrically heated to 1000 degrees F. 
Two purposes were achieved by this treatment— 
first, a micro-structure was established, through 
guenching, that lent itself to easy spheroidizing 
prior to forming; and second, the subsequent 
grinding operation was performed on hardened 
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REOUIRE UNUSUAL OPERATIONS 


material instead of on stock in the “mill-rolled” Gardner opposed, double-spindle grinding ma- 


condition. 


Experience showed, however, that chines at the rate of fifty-five blanks per hour. 


the springs have a greater fatigue life when they ‘The two spindles of each machine are rotated in 
are not subjected to this prehardening opera- apposite directions by individual motors running 
tion, and the material used at the Buick plant at 1191 R.P.M. The two 26-inch diameter grind- 
can be satisfactorily spheroidized without this ing wheels operate at a surface speed of 8115 


treatment. Now the costly heat-treating and feet per minute. 


Approximately 0.016 inch, or 


flattening operations have been eliminated, and 0.008 inch per side, is removed from the disk 


the subsequent grinding operation of “green” thickness in this grinding operation. 


“Co” and 


stock has been speeded up by the elimination of “No Go” snap gages are used to check the thick- 


scale on the blanks. 
The grinding operation is performed on both 


ness, which is held between 0.056 and 0.059 inch. 
This close tolerance of 0.003 inch on such a 


sides of the blank simultaneously by the use of thin disk is maintained by 2 ammeters and an 


Fig. 4. Lowering a 
Load of About 3000 
Blanks into an An- 
nealing or Spheroid- 
izing Furnace, where 
the Parts are Sub- 
jected toa Tempera- 
lure oj 1275 Degrees 


F. for Six Hours 


Fig. 3. A 
Fixture is Used in 


Special 


Grinding the Sides 
of the Blanks on an 
Opposed, Double- 
spindle Machine. 
Blank B is Rotated 
by Driving Wheels 
A to Insure Grind- 
ing of the Entire 
Surface of the Blank. 
Handles H are Used 
to Advance the Fix- 
ture and to Bring 
the Grinding Wheels 
together 


| 
| 
% 


“Wringer” Fixture ig 
Used for Applying 
an Even Coating of 
Drawing Compound 
to Both Sides of the 
Blank 


THE HYDRAU- 


electric timer on each machine. The ammeters 
measure the amperes that the motors are using, 
and thus give an indication of the amount of 
stock being ground. The actual grinding time 
is approximately thirty seconds per blank. 

The capacity of the coolant tanks on the grind- 
ing machines has been supplemented by a large 
central coolant tank. A cooling system that 
maintains the coolant at from 90 to 100 degrees 
F. is also included in this central tank. This 
control of coolant temperature has resulted in 
an increased grinding wheel life of 30 per cent, 
each wheel now lasting for about 2000 blanks. 

Since the spinning action caused by the op- 
posed grinding wheels cannot be depended upon 
to grind the entire surface of such a blank 
effectively, the blank is rotated between the 


wheels by a special fixture mounted on a hy- 
draulically operated work-table on the stationary 
knee of the grinding machine, as shown in Fig. 3. 
Two driving wheels A, which have serrated 
grooves that engage the outer periphery of blank 
B, are driven by V-belts from speed reducer §, 
which, in turn, is belted to a 1/4-H.P. motor M. 
A small spring-actuated straight roller R en- 
gages the inside diameter of the blank and holds 
it against the driving rollers. Handles H ad- 
vance the work-table, thus moving the rotating 
blank to its position between the two grinding 
wheels, and also advance the grinding wheels on 
their ways until they contact the surfaces to be 
ground. 

Following the grinding operation, the inside 
diameter of the blanks is chamfered on a Sund- 


Fig. 6. A Blank that 
has been Coated 
with Drawing Com- 
pound is Nested in 
the Segmental Die 
for the Forming 
Operation 
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CLUTCH PLATES REQUIRE UNUSUAL OPERATIONS 


strand automatic stub lathe to remove blanking 
marks or minute fractures. For this operation, 
the blanks are located by four guide blocks, 
equally spaced around the outer edge of the 
chuck, and are held magnetically against the face 
of the chuck, which is rotated at 325 surface feet 
per minute. A curve with a 0.030-inch radius, 
tangent to both sides of the blank and free from 
chatter marks and burrs, is machined dry on the 
inner periphery of the blank. The feed of the 
carbide-tipped tool used for this operation is 
limited by an adjustable-throw, positive cam. A 
production of 250 parts per hour is attained, and 
approximately 2000 blanks are chamfered be- 
tween grinds of the carbide-tipped tool. With 
the high-speed steel cutting tools previously 
used, only 300 pieces were machined between 
grinds. 

The chamfered blanks are placed on edge in 
a chute down which they roll to a washing 
machine. They pass automatically through the 
washer on a screen conveyor, beneath and over 
sprays of metal cleaning solution that remove 
chips, oil, grease, and abrasive particles. At the 
end of the washer, the parts are automatically 
stacked on a peg. 

Next, the ground, chamfered, and clean blanks 
are stacked in a special work-container and low- 
ered into a Homocarb furnace, as shown in 
Fig. 4, for annealing. A load of approximately 
3000 blanks is annealed at one time. This spe- 
cial annealing, or spheroidizing, process consists 
of subjecting the parts to a temperature of 1275 
degrees F. for six hours. The result of this 
operation is to decrease the hardness of the 


Fig. 7. A Close-up 
View of the Seg- 
mental Forming Die 
that is Used for 
Drawing the Blank 
to the Shape Shown 
at Right in Fig. 1 
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blanks from 25 Rockwell C to 90 Rockwell B, 
and to produce a rounded or globular form of 
carbide structure, thus facilitating the subse- 
quent forming operation. 

To prevent scaling of the blanks, a controlled 
atmosphere, consisting of a mixture of 60 per 
cent Drycolene gas and 40 per cent by-products 
of combustion from the generator, is maintained 
under pressure during the entire cycle. The 
mixed gas contains approximately 5 per cent 
carbide dioxide, 12 per cent carbon monoxide, 
and the balance nitrogen. The percentage of 
free oxygen in the atmosphere is kept as near 
zero as possible. The blanks are not subject to 
decarburization at the temperature maintained 
in this operation. The load of blanks is taken 
from the spheroidizing furnace after the furnace 
has been allowed to cool to 1050 degrees F., and 
transferred to a forced air cooler shown at the 
ieft in Fig. 4. Here the blanks are brought to 
room temperature in approximately five hours. 

The parts are then formed to the required 
“lamp shade” shape on a 250-ton H-P-M 
Fastraverse platen hydraulic press. The forming 
operation is completed in a 0.15 minute cycle, 
resulting in an hourly production of 250 springs. 
A special pigmented drawing compound is ap- 
plied to both sides of the blanks by means of the 
“wringer” fixture shown at the left of Fig. 5. 
Approximately half of the blank is dipped into 
the compound, and then the blank is forced be- 
tween the rollers of the fixture, which results in 
the application of a uniform coating of the com- 
pound on both surfaces. It was found that the 


previous method of applying the drawing com- 


lying 


SPRING-STEEL CLUTCH PLATES |) Ri 


Fig. 8. Cross-sec- 


tional View of the 


Die Shown in Figs. 6 
and 7. Punch and 
Die Segments, C and 
D Respectively, are 
Bolted to Retainer 


4 
4 


Rings R 


Wj, 
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pound by means of a hand brush produced an 
uneven coating and caused trouble in the form- 
ing operation. 

The forming die is shown in Figs. 6 to 8, in- 
clusive. The blank to be formed is placed on 
die D, Fig. 8, and located centrally by means of 


a nest G which is doweled and screwed to the 
base of the die. Both the punch C and die D are 
made from twelve similar high-speed steel seg- 
ments, which are hardened and ground and have 
their radii polished. A detail of one of the die 
segments is shown in Fig. 9. 


Fig. 9. Detail of One 
of the Twelve Hardened 
and Ground High-speed 
Steel Die Segments. The 
Radii of the Die Seg- 
ments are Polished 
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The flat under sides of the punch and die seg- 
ments are so recessed that one annular recess is 
formed on the punch and die when the segments 
are assembled. These annular recesses fit closely 
on the annular shoulder of retainer plates R, 
thus accurately locating the segments. Each seg- 
ment is fastened to its retainer by two socket- 


_ head cap-screws. The retainer plates are located 
_ on the upper and lower shoes of the die by tap- 
ered pins P. The variation in spacing between 


any two adjacent corrugations in the finished 
spring is held to 0.005 inch maximum. 

After the forming operation the springs are 
passed through a second washing machine to 
remove the drawing compound prior to heat- 
treatment. The springs are heated in a radiant- 
tube, rotary-hearth gas-fired furnace at a tem- 
perature of 1550 degrees F. for twelve minutes. 
The adjoining loading and unloading doors of 
this furnace are solenoid-controlled and air- 
actuated. 

The hot springs are quenched in one of two 
air-operated Gleason presses. The special dies 
mounted on these presses comform closely to the 
shape of the spring, and clamp the spring to pre- 
vent warping or distorting during the oil quench. 
The oil used for this quench is carefully con- 


trolled, a temperature of 115 degrees F. being 
maintained by means of steam coils in the oil 
reservoir tank and an oil cooler. This heat- 
treatment and quench result in a spring hard- 
ness of from 63 to 64 Rockwell C. 

When the springs are removed from the 
quenching presses, they are placed in a chute, 
down which they fall onto the continuous belt 
conveyor of a circulating air tempering furnace 
that is maintained at 800 degrees F. At the com- 
pletion of the tempering operation, the springs 
are individually tested to insure that they have 
a hardness of between 44 and 46 Rockwell C. 

The fatigue strength of the springs is in- 
creased by stressing their surface layers in com- 
pression by means of a shot-peening machine. 
Shot conforming to S AE P-23 specifications is 
used, with an arc height maintained at 0.012 
inch plus or minus 0.002 inch, using an Almen 
“A” strip on a No. 2 gage. A spinner belt is used 
to rotate the spring as it passes beneath the blast 
of shot. The springs are passed through the 
machine twice to shot-peen both surfaces. In 
this operation, a production of 200 finished 
pieces per hour is obtained. This process, in 
addition to improving the physical properties, 


(Concluded on page 165) 


Fig. 10. Flexing 
Machine for Preset- 
ting the Springs by 
Compressing Them 
Six Times to 1/2 
Inch below Their 
Flat Position 
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protected by a rust preventive film. 


All cutting fluids may be classified under two headings — cutting 
oils and soluble oils. Broadly speaking, cutting oils are used wher¢ 
the severity of the operation (a large amount of tough metal bein 
removed per unit of time) demands a cutting fluid with extreme pres 
sure properties to (1) prevent metal particles from welding to the 
tip of the tool; (2) provide exceptional lubricity; and (3) provide 
good cooling qualities. Generally, soluble oils are used where th 
cooling function is paramount and where the metal surface must be 


Cutting oils are mineral oils to which have 


been added certain ch 


These 


compounds give the oil anti-welding ‘character. 
istics that prevent small particles of meta! from 
being welded to the cutting edge of the tool 
under conditions of extreme temperature and 


pressure. The ch cor 


SOLUBLE OILS 


Soluble oils are mineral oils to which have been added certain mate- 
rials that provide the oil with emulsifying properties not available in 
straight mineral oil. Contrary ta what the name implies, “soluble” 
oils are not soluble in water. They emulsify in water as does soap. 
By this action, the cooling ability of the water is retained, and a 
protective oil film is left on the metal surface to combat rusting. The 
oil in the solution also provides) the lubricating qualities required. 
The percentage of soluble oil to water is governed by the severity of 


cperating conditions. 


Classes 


TRANSPARENT 


Transparent soluble oils tain a high 
percentage of specially compounded soaps 
which, in addition to making the oil emul 
sifiable in water, impart a high degree of 
transparency to the water and oil solution. 


HEAVY-DUTY. 


Heavy-duty soluble oils are specially 
blended to produce a concentrated emul- 
sion with higher EP properties than are 
normally found in soluble oils. Some of 
them may contain special additives. 


OPAQUE 


tain 


Opaque soluble oils 


percentage 


of soaps than transparent Ph but nevertheless, 
they provide ample cooling, lubricating, and rust- 
preventing values for use where high EP proper- 


ties are not required. 


146 — MACHINERY, February, 1947 


np also in- 


CUTTING OILS 


crease the lubricity values of the mineral! oil, 
thereby reducing the heat normally generated 


by friction between the tool and work- 


“piece, 


The cooling ability of the oil is not increased 


by the ch 


ds. However, as the 


lubricity characteristics of the oil are increased, 


the cooling demands are decreased, 


Whic 


Characteristics and Compo- 
sitions of Cutting Oils and 
Soluble Oils. Specific Rec- 
ommendations are Given 
Concerning the Selection of 
the Proper Oils to be Used 
in Machining Various Metals. 
This Article is Abstracted 
from the Cutting Fluid Sec- 
tion of “Changing the Shape 
of Metals with an Engine 
Lathe,” a New Book, Pub- 
lished by the Shell Oil 
Co., Inc., New York City, 
that Deals Comprehensively 
with the Operation of Lathes 
and Other Machine Tools 
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The active classes of cutting oils contain ad- 
ditives or comp ds of a chemically active 
nature. These additives and compounds pro- 
vide thé oil with the maximum of extreme 
pressure pfoperties, but because of their chem- 


SULPHURIZED 
MINERAL OIL 


ing phase only. 


ically active nature, they may cause discolora- 
tion of certain metals, such as copper and brass 
or similar non-ferrous alloys. Therefore, Active 
Class cutting oils are generally not used when 
cutting these types of metals. There are two 
types of active cutting oils. 


Classes 


The inactive class of cutting oils also contain 
additives or compounds which provide the oil 
with moderate extreme pressure properties. 
However, the additives and compounds: used, 
being chemically inactive, will not discolor cop- 
per, brass, or any commonly known non-ferrous 


SULPHURIZED 
FATTY 
MINERAL OIL 


Types 


SULPHURIZED 
FATTY 
MINERAL OIL 


chemically sensitive metals. 


Therefore, inactive Class cutting oils 


alloys. 
are generally used for cutting metals that will 
discolor (such metals, as a rule, are “not so 
tough”). There are two types of inactive cut- 
ting oils. 


FATTY 
MINERAL OIL 


metals. 


Cutting Fluid for Your 


Machining Job? 


IKE machine tools and machining techniques, 
cutting fluids have undergone a rapid 
change in the last few years. Many blends 

have been developed to meet the demands of 
various cutting operations because, while it would 
be desirable to use but a single type of cutting 
fluid, the conditions to be controlled are the 
result of a combination of many varying factors. 

Before deciding upon the characteristics of a 
cutting fluid for a specific application, it first is 
necessary to determine how it should function. 
In all cases, the cutting quality of the fluid should 
be high. Good cutting quality results in a satis- 
factorily high rate of metal removal, the produc- 
tion of a good surface finish, and the attainment 
of economical tool life. 

To provide the desired cutting quality, a cut- 
ting fluid must perform the following functions: 
It must lubricate the contacting surfaces of the 
tool and the chip to minimize friction and thus 
reduce heat and tool wear; it must prevent gall- 
ing, or transfer and subsequent adhesion of 
metal particles to the tool and work-piece, by 
providing anti-welding properties; it must cool 


the tool to minimize abrasive wear, which is 
aggravated by high temperatures; and it must 
cool the work-piece to prevent distortion due to 
accumulated heat. 

In addition to these requirements, the cutting 
fluid should prevent rusting of the work and the 
machine. It should cause no discoloration of the 
work, and finally, it should meet all these re- 
quirements without exhibiting any objectionable 
features in service. That is, it should not smoke 
or fog when in use; it should have no objection- 
able odor; it should not break down or—if it is 
an emulsifiable product—separate in service; 
and it must not contain any substances harmful 
to the operator. 


The Development of Modern Cutting Fluids 


The efficiency of modern cutting fluids is the 
result of long and patient research, bringing 
about the development of combinations of proper 
constituents to provide the characteristics neces- 
sary to perform the functions outlined. 

For example, while water is an effective coolant, 
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Active sulphurized mineral oils contain sulphur, 
chlorine, or compounds thereof, which provide 
high anti-welding values, but do not increase 
the lubricity values of the mineral oil. Thus 
their EP properties are high in the anti-weld- 


Active sulphurized fatty mineral oils contain 
sulphur, which raises their anti-welding values, 
as well as fatty oils, which raise their lubricity 
values. Thus their EP values are high in both 
the anti-welding and lubricity phases. 


Inactive sulphurized fatty mineral oils contain 
chemicals that provide them with EP proper- 
ties somewhat less powerful than this type in 
the active class, but the chemicals used are 
carefully selected to prevent discoloration of 


Inactive fatty mineral oils are compounded 
with fatty oils, and therefore possess relatively 
high lubricity values, but little or no anti-weld- 
ing properties. The fatty oils used will not 
cause discoloration of chemically sensitive 
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Heat Generated by a Metal-Cutting Opera- 
tion Originates at Three Different Sources 


HEAT OF DEFORMATION—The pressure of the tool on the work-piece is 
transmitted to the grains of metal adjacent to the face of the tool. This 
causes sections of these grains to slip along their planes of weakness, ¢eform- 
ing all of them to some extent. The slipping of sections of grains over each 
other produces internal friction, which generates ‘“‘heat of deformation.” 
Heavy feeds and deep cuts Increase the heat of deformation by increasing the 
pressure and the number of grains Involved. Tough metals, by resisting 
deformation, also increase the heat thus generated. 


HEAT OF CHIP DISTORTION—Since the chip separates from the work- 
piece along a line approximately perpendicular to the face of the tool, when 
it turns to pass off along the face of the tool it must bend at virtually a 
tight angle. The metal on the inside of the bend is compressed and wrinkled, 
while the metal on the outside is stretched and drawn out. This distortion of 
the grains composing the chip results in internal friction which generates what 
is called the “heat of chip distortion.’’ The greater the cross-sectional area of 
the chip, the greater the distortion and heat when it Is bent. Thus heavy 
feeds and depths of cut increase the heat of chip distortion. 


HEAT OF FRICTION is generated during a cutting operation partly by the 
friction of the work-piece on the tool, but to a much greater extent by the 
friction of the chip as it passes over the tool face. Since the wedging action 
of the tool is largely concentrated on the chip at the point where it joins the 
work-piece, the pressure between the tool face and the chip is high. The 
rubbing speed of the work-piece and chip on the tool is approximately the 
same, in feet per minute, as the cutting speed of the particular operation. 
Paha Increased cutting speeds greatly increase the friction and the heat of 
riction, 
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it causes rusting of tools, machines, and fer- 
rous work materials. In addition, it offers 
little lubricating action, has very definite tem- 
perature limitations, and offers virtually no 
protection against galling. Nevertheless, be- 
cause of its exceptional cooling ability, efforts 
were made to combine water with other sub- 
stances to obtain a satisfactory cutting fluid. 
These efforts met with little success until re- 
cent times, when the modern soluble or emul- 
sifiable oils were introduced. 

Failing with water, investigators began to 
look to other fluids as a possible solution. In- 
asmuch as oils supplied the characteristics of 
rust prevention and lubricating value, which 
water notably lacked, it was natural that oils 
were tried next. It was found that a fatty oil, 
particularly lard oil, made a reasonably satis- 
factory cutting fluid. It did an excellent lubri- 
cating job, thus allowing increased cutting 
speeds and permitting smoother finish and 
longer tool life. This was an important step, 
as is indicated by the fact that the majority 
of cutting fluids still contain some fatty oils. 

Used alone, however, fatty oils offered sev- 
eral disadvantages. Important among these 
was their high cost. Equally important was 
the tendency of these oils to deteriorate, sup- 
port bacterial growth, and become rancid in 
a short time if used under high-temperature 
conditions. About this time, mineral oils be- 
came available, and it was found that by mix- 
ing fatty oils with mineral oils, the principal 
disadvantages of the former were overcome 
and most of the advantages were retained. As 
a result, cutting oils that were a blend of fatty 
oils and mineral oils came into wide use. 

Neither the fatty oils nor the blend of fatty 
oils and mineral oils met the need for the pre- 
vention of galling or welding of small particles 
of metal to the work-piece and tool. Because 
it was known that sulphur had the ability to 
prevent the welding together of two pieces of 
metal, various sulphur compounds were next 
added to blends of fatty and mineral oils 


provide anti-welding properties. 


At first the sulphur was added to the oil in 
the form commonly known as flowers of sul- 
phur. Later it was discovered that by blend- 
ing at higher temperatures, more sylphur 
could be used effectively as the result of the 
formation of weak, but none the less definite, 
chemical combinations with the oil. Subse- 
quently, chlorine and phosphorous compounds, 
among others, were found to have similar 
merits as anti-welding agents. As a result of 
these discoveries and the development of im- 
proved blending techniques, present-day cut- 
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ting fluids are often fairly complex materials, 
produced by carefully controlled scientific 
manufacturing methods. Continued research 
has enabled them to meet the ever more 
stringent requirements of modern metal-cut- 
ting methods, machines, and tools. 

There is another substance that has been 
used with excellent results on certain types of 
metal-cutting operations. That is air. Applied 
under pressure from a nozzle located close to 
the point of cutting, it is fairly effective as a 
coolant. It also keeps the tool and the work- 
piece free of the fine chips and dust produced 
in the machining of such materials as cast 
iron, certain non-ferrous metals, and some of 
the non-metallic materials, such as plastics, 
all of which are often machined dry. 


The Classification and Characteristics 


of Cutting Fluids 


Although the kinds of cutting fluids may 
seem confusingly numerous at first, actually 
all of those commercially available can be 
classified in a simple manner, as indicated by 
the chart at the beginning of this article. Cut- 
ting fluids fall into two major groups: The 
first of these is the mineral cutting oils, com- 
monly known as cutting oils; the second is the 
water-soluble or emulsifiable oils, generally 
known as soluble oils. 

Mineral cutting oils are usually employed 
where the severity of the cutting operation 
and the toughness of the metal being cut com- 
bine to produce a large amount of friction and 
generate high temperatures. Under such con- 
ditions, the cutting fluid must be a good cool- 
ant; it must lubricate effectively; and it must 
prevent the welding of minute particles of the 
material to the edge of the tool or to the fin- 
ished surfaces of the work-piece. The com- 
bination of anti-welding action with the 
ability to maintain a slippery and tenacious 
lubricating film between the tool and chip—a 
quality usually described as “exceptional 
lubricity’—is termed the “extreme-pressure 
properties” of the fluid. 

The cooling function of cutting oils is car- 
ried out by mineral oil, which is their chief 
ingredient. Although the mineral oil functions 
as a lubricant to a considerable extent, its 
principal value lies in its ability to transfer 
heat away from the point of contact between 
the tool and the work-piece. 

The numerous mineral cutting oils usually 
are divided into two classes: (1) Active min- 
eral cutting oils; and (2) inactive mineral 
cutting oils. 


To Improve Cutting Efficiency, a Cutting 
Fluid Must Perform Three Separate Functions 


CUTTING FLUID 


LUBRICATING FUNCTION—The first duty of the cutting fluld is to 
lubricate the tool, work-plece, and chip. It Is believed that as the chip 
separates from the work-plece a partial vacuum is created In the ‘‘pocket’’ 
formed where the tool, work-piece, and chip meet. This, combined with 
capillary action, tends to draw the cutting fluid to the point where the cutting 
takes place, thus keeping a fluid film between the tool and work-piece and the 
tool and chip. Metal-to-metal contact is greatly reduced. Less power Is 
required to turn the work-plece, less heat is generated, and tool wear is reduced. 


CUTTINGFLUID 
at 


COOLING FUNCTION—Because heat flows from a hotter substance to a 
cooler one, the heat generated by friction in the work-piece, tool, and chip 
tends to be absorbed and carried away by the cooler cutting fluid. The fluid 
is thus heated, and would lose its cooling ability were it not constantly being 
displaced by cool fluld. it Is for this reason that cutting fluids should flow 
steadily, In coplous quantities over the tool and work-plece. If enough fluid, 
flowing with sufficient velocity, is applied, heat can be removed almost as fast 
as it is generated, and the temperatures of the tool, work-piece, and chip can 
be controlled. 


CUTTING FLUID 


ANTI-WELDING FUNCTION—Some metal-to-metal contact always exists In 
limited areas on the work-piece, tool, and chip, and temperatures high enough 
to weld specks of metal to tne work-piece and tool are generated in limited 
areas. To prevent this, compounds of sulphur, chlorine, or other chemicals are 
added to cutting fluids. These coat the contact areas with a soapy metallic film 
to which particles of metal will not weld readily. The film also provides 
what may be called ‘‘metallic lubrication,’’ which helps reduce friction and 
tends to keep temperature from rising above the welding point. 
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Active Cutting Oils 


Active cutting oils include all those developed 
primarily for use under conditions where good 
extreme-pressure properties are an essential re- 
quirement, and find their widest use in cutting 
ferrous metals. Since ferrous metals usually are 
not sensitive to discoloration, little considera- 
tion need be given to the possible staining action 
of the ingredients in active cutting oils. Thus, 
they are often arbitrarily distinguished from the 
inactive class by the presence of ingredients that 
might stain certain types of metals. 

Fortunately, most of the metals—chiefly cop- 
per and copper alloys—that might be discolored 
by active cutting oils do not generate as much 
heat during machining as the ferrous metals. 
Therefore, the need for extreme-pressure prop- 
erties in the cutting fluid is much less critical, 
and copper and copper alloys can usually be cut 
satisfactorily with the inactive types of cutting 
cils. The active types usually consist of a min- 
eral oil with which is combined a sulphur, chlor- 
ine, or phosphorous compound, fatty oils or fatty 
acids, or sulphurized or chlorinated fatty oils. 

In most instances, the mineral cutting oil 
itself is sulphurized—that is, sulphur is com- 
pounded with the mineral oil while it is being 
heated—forming what is known as an active 
sulphurized mineral oil, usually designated 
“ASM.” Active sulphurized mineral oils have 
high anti-welding and lubricity values, which com- 
bine to give them extreme-pressure properties. 

In other types of active cutting oils, an active 
sulphurized mineral oil has added to it either a 
fatty oil or a sulphurized or chlorinated fatty 


The speed, feed, and depth of cut used in a lathe opera- 
tion determine the length, width, and thickness of the 
chip, and hence the total amount of metal removed in 
a given length of time. Since these factors also directly 
influence the generation of the heat of deformation, the 
heat of chip distortion, and the heat of friction, it might 
be said that—all other things being equal—the amount 
of heat produced by a cutting operation is proportional 
to the rate of metal removal. Because the amount of 
heat generated by a cutting operation is a rough gage 


cil, or in some cases both. Such cutting oils are 
known as active sulphurized fatty oils or active 
sulphurized fatty mineral oils, and are desig- 


nated “ASF” oils. Those containing chlorine 
are often covered by the same designation, al- 
though they may be called active chlorinated 
fatty oils or active sulpho-chlorinated fatty oils, 

Active sulphurized fatty mineral oils may have 
even better extreme-pressure properties than 
active sulphurized mineral oils, since, in addition 
to high anti-welding values, they have higher 
lubricity values. They are used on the most 
severe operations where anti-welding and reduc- 
tion of friction, tool shock, and wear are of equal 
importance. 

By the proper control of temperature and 
cther factors during the process of combining 
the chemically active constituents with a mineral 
oil, any of the active cutting oils may be made 
either dark or light in color. The latter are called 
transparent or translucent oils, since they per- 
mit the operator to see the tool and the work- 
piece while the oil is flowing over them. This, 
of course, is not possible when the dark, or 
cpaque, oils are used. Since there are many 
operations in which the ability to see the tool and 
the work-piece is an important advantage, most 
of the active sulphurized mineral oils and active 
sulphurized fatty mineral oils are available in 
both light and dark colors. 


Inactive Cutting Oils 


Inactive cutting oils are those containing no 
ingredients that have a discoloring effect on any 
metal being machined. They are sometimes used 


of the type of cutting fluid the operation requires, the 
speed, feed, and depth of cut employed must therefore 
be considered in selecting the cutting fluid. Two factors 
bearing on the amount of heat generated—the machin- 
ability of the metal being cut and the severity of the 
type of operation—are correlated in Table II, which gives 
cutting fluid recommendations. If these recommenda- 
tions are interpreted in the light of the amount of metal 
removed in a given time, an accurate cutting-fluid selec- 
tion can be readily made. 
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as dual-purpose oils, where it is desired to use 
the same oil as a cutting fluid and a bearing 
lubricant in the machine. If the machine is 
equipped with bearings of bronze or other alloys 
that might be ruined by the corrosive action of 
active cutting oils, inactive cutting oils are used, 
even though the metals being cut are not sensi- 
tive to discoloration. 

Inactive cutting oils are also available in sev- 
eral types: One is the straight mineral oil, usu- 
ally designated “MO.” Another is a combination 
of a fatty oil—generally lard oil—with mineral 
oil, called inactive fatty mineral oil and desig- 
nated “IFM.” A third is a combination of min- 
eral oil with a fatty oil chemically combined with 
such substances as sulphur or chlorine com- 
pound. Oils in this group are ordinarily called 
inactive sulphurized fatty mineral oils and des- 
ignated “ISF.” 

When used in a sufficiently light grade, min- 
eral oils have good cooling properties, as well as 
moderate lubricating values. This makes them 
suitable for machining most copper alloys and 
other non-ferrous metals where cooling is de- 
sired and where, for any reason, a water-soluble 
emulsion cannot be used. 

Inactive fatty mineral oils have high lubricity 
but little or no anti-welding value. They are 
probably the oldest type of mineral cutting oil, 
and are supplied today chiefly to meet the de- 
mands of operators who, by force of habit, con- 
sider an oil of this type more suitable for their 
particular requirements. In general, an inactive 
sulphurized fatty mineral oil is more efficient, 
because it provides high anti-welding as well as 
good lubricity values. 

Inactive sulphurized fatty mineral oils are 
very similar to the same type in the active class, 
except that the constituent materials are so se- 
lected and compounded as to eliminate anything 
that will discolor copper and copper alloys. 

It should be added that all the types of cutting 
oil just mentioned are available in several grades, 
based on the amount of sulphur or other anti- 
welding agent, the amount of fatty oil, and the 
viscosity of the mineral oil used. As indicated 
previously, the conditions imposed by the cutting 
operation vary considerably with different met- 
als, types of operations, tool shapes, and speeds, 
feeds, and depths of cut. This naturally causes 
a variation in the factors that the cutting fluid 
is depended on to overcome. Hence, the char- 
acteristics of the cutting fluid must be varied to 
meet them. 

For example, the amount of heat generated 
and the type of metal being cut influence the 
welding tendency. This, in turn, influences the 
need for sulphur or other anti-welding agents 


in the cutting fluid. Sulphur, however, in excess 
quantities is somewhat abrasive. For this rea- 
son, cutting oils are supplied in different grades, 
containing varying amounts of sulphur, to make 
available a fluid with enough sulphur for a given 
condition, and yet no more than is absolutely 
necessary. 

Similarly, the amount of fatty oils is varied 
to meet the lubricating requirements of a par- 
ticular operation. If the metal produces long, 
stringy chips, more lubrication is needed to re- 
duce chip friction. Thus, a cutting oil contain- 
ing more fatty oil is used. However, increasing 
the fatty oil content increases the cost. So cut- 
ting oils are made available with varying per- 
centages of fatty oils to provide a grade contain- 
ing enough, yet no more than enough, for any 
given operation. 

If the cutting operation is one that requires a 
particularly good cooling action from the cutting 
oil, a light-viscosity oil may be preferable, while 
on other jobs a heavier oil may produce the best 
results. Thus, cutting oils are generally sup- 
plied in different grades containing mineral oils 
of varying viscosities. 


Soluble Oils 


Although still commonly called “soluble” oils, 
cutting fluids in this second broad group, as a 
rule, are not soluble in water. Rather, they com- 
bine with water to form an emulsion, and hence 
should be called “emulsifiable” oils. They are 
used on operations performed at relatively high 
speeds where cooling, rather than lubrication or 
anti-welding action, is the chief function of the 
cutting fluid. Since soluble oils are mixtures of 
one part of oil with from four to eighty parts of 
water, they are excellent coolants; and—water 
being very cheap—are relatively economical. As 
a result, there has been a tendency to use soluble 
oils wherever possible. 

Ordinary soluble oils may not provide suffi- 
cient lubrication and anti-welding action where 
heavy feeds and depths of cut are employed or 
tough metals are being machined. Therefore, 
their use has largely been confined to operations 
where the need for these characteristics is not 
essential. An exception occurs where carbide- 
tipped tools are used. The cement holding the 
carbide tip to the tool shank is thought to be 
softened by certain ingredients used in active 
mineral cutting oils. Since these tools usually 
operate at fairly high speeds and require efficient 
cooling, soluble oils are often recommended, even 
for heavy-duty operations. 

Soluble oils are commonly divided into three 
classes—transparent, heavy-duty, and opaque. 
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TABLE 1 
MACHINABILITY RATING OF FERROUS METALS OF 
FOUR CLASS GROUPS AND NONFERROUS 
METALS OF TWO CLASS GROUPS 
(Each metal is rated to the nearest 5 per cent based on the 100 
per cent rating of A.I.S.I. steel specification B-1112, cold 
rolled or cold drawn, when machined with a suitable cutting 
fluid at 180 feet per minute under normal cutting conditions.) 
Prefix-Letter Designations 
C—Basic open-hearth carbon steel 
B—Acid Bessemer carbon steel 
CB—Either acid Bessemer or basic open-hearth carbon steel 
at the option of the manufacturer 
A—Basic open-hearth alloy steels 
E—Electric-furnace steels of both carbon and alloy types 
NE—WNational-Emergency series steels 


Class 1—Ferrous (70 per cent and higher) 


A.LS.I. Rating, per cent Brinell 
C1110 85 137-166 
€ 2415 85 143-179 
G iti7 85 143-179 
C1118 80 143-179 
C 1120 80 143-179 
C 1132 75 187-229 
14137 70 187-229 
C 1022 70 159-192 
C 1016 70 137-174 
B 1111 95 179-229 
B1112 100 179-229 
B 1113 £35 179-229 
A 4023 70 156-207 
A 4027* 70 166-212 
A 4119 70 170-217 
Malleable iron 
(Ferritic) 100-250 120-200 
(Pearlitic) 70 190-240 
Cast steel 
(0.35 % C) 70 170-212 
Stainless iron 
(Free-cutting) 70 163-207 
Class 2—Ferrous (50 to 65 per cent) 
A.LS.I Rating, per cent Brinell 
C 1141 65 183-241 
C 1020 65 137-174 
C 1030 65 170-212 
C 1035 65 174-217 
C 1040* 60 179-229 
C 1045* 60 179-229 
NE 1330* 65 179-235 
NE 1340* 60 187-241 
NE 1350* $5 187-241 
A 2317 a5 174-217 
A 3045* 60 179-229 
A 3120 60 163-207 
A 3130* 55 179-217 
A 3140* 55 187-229 
A 3145* 50 187-235 
A 4032* 65 170-229 
A 4037* 65 179-229 
A 4042* 60 183-235 
A 4047* 55 183-235 
A 4130* 65 187-229 
A 4137* 60 187-229 
A 4145* 187-229 
A 4150* 50 187-235 
A 4615 65 174-217 
A 4640* 55 187-235 
A 4815 50 187-229 
A 5120 65 170-212 
A 5140* 60 174-229 
A 5150* 179-235 
A 5045* 65 179-229 
NE 8024(a) 60 174-217 
NE 8124(a@) 55 174-217 
NE 8233 (a) 60 179-229 
NE 8339* (a) 60 179-229 
NE 8620 60 170-217 
NE 8630* 65 179-229 
NE 8720 65 179-229 
NE 8739* (a) 60 179-229 
NE 8744*(a) 55 183-235 
NE 8749* (a) 50 183-241 
NE 8817(a) 60 170-228 
NE 9415 55 170-217 
NE 9425 (6) 50 170-217 
NE 9430* 65 179-228 
NE 9440* 60 187-235 
NE 9450* 45 187-235 


(2) Discontinued. 
(6) New steel, rating estimated. 
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Class 3—Ferrous (40 per cent to 50 per cent) 


A.i.S.1. Rating, per cent Brinell 
C 1008 50 126-163 
C 1010 50 131-170 
C1015 50 131-170 
C 1050* 50 179-229 
C 1070* 45 183-241 
A 1320 50 170-229 
A 1330* 50 179-235 
A 1335* 50 179-235 
A 1340* 45 179-235 
A 2330* 50 179-229 
A 2340* 45 170-235 
A 3240* 45 183-235 
A 4340* 45 187-241 
A6120 50 179-217 
A 6145* 50 179-235 
A 6152* 45 183-241 
NE 9250* 50 179-217 
NE 9260* 45 187-255 
NE 9261* (6) 50 179-217 
NE 9262* 45 187-241 
NE 8442*(a) 45 187-255 
NE 8447*(a) 40 187-255 
NE 8949*(a) 50 187-255 
Ingot iron 50 101-131 
Wrought iron 50 101-131 
Stainless 18-8 F.M. 45 179-212 
Cast iron 50 160-193 
Class 4—Ferrous (40 per cent and below) 
A.LS.L. Rating, per cent Brinell 
A 25%35* 30 170-229 
E 3310* 40 170-229 
E 52100** 30 183-229 
Ni-Resist* 
Stainless 18-8 
(Austenitic)* 25 150-160 
Manganese oil-hardening 
steel** 30 
Tool steel, low-tungsten 
chromium, and carbon** 
High-speed steel** 30 200-218 
High-carbon, high-chrome 
tool steel** 


Class 5—Nonferrous (above 100 per cent) 


Metals 
Magnesium alloys 
Dow “J” (wrought) 92.3 Mg, 
6.5 Al, 0.2 Mn, 1 Zn 
Dow “H” (cast) 90.8 Mg, 6 Al, 
0.2 Mn, 3 Zn 
Aluminum 
11S-T3 (5.5 Cu, 0.5 Pb, 0.5 Bi, 
93.5 Al) 
2S (100 Al) O to H temper 
17S-T (4 Cu, 0.5 Mn, 0.5 Mg, 
95 Al) 
Brass, leaded F.C., C.D. (62 Cu, 
35 Zn, 3 Pb) 
Red, leaded (78.5 Cu, 20 Zn, 
1.5 Pb) 


Bronze, phos., leaded (94 Cu, 1 
Pb, 5 Sn) 


Zinc 


Rating, per cent 


500-2000 
500-2000 


500-2000 
300-1500 23-44 (500 kg) 


300-1500 
200-400 


180 


100 


200 


Brinell 


58 
50 


95 (500 kg) 


100 (500 kg) 
50 (500 kg) 
55 (500 kg) 


75 (500 kg) 


Class 6—Nonferrous (below 100 per cent) 


‘Aluminum bronze (cast) 89.7 Cu, 


10 Al, 0.2 Fe, 0.5 Sn 
Brass 

Yellow (63 Cu, 37 Zn) 

Red (80 Cu, 20 Zn) 


_Bronze, mang. (59 Cu, 39 Zn, 


0.7 Sn, 0.5 Mn, 0.8 Fe) 
Bronze, phos. (95 Cu, 5 Sn) 
Copper, cast 
Copper, rolled (14 hard) 


Everdur (Cu-Si) 95.80 Cu, 1.10 
Mn, 3.10 Si 


Everdur (Cu-Si) 95.60 Cu, 1.0 
Mn, 3.0 Si, 0.4 Pb 


Gun metal (cast) 88 Cu, 10 Sn, 
2 Zn 


Nickel (hot-rolled) 
Nickel (cold-drawn)* 


60 


80 
60 


60 
40 
70 
60 


60 


120 


140-160 


50-70 (500 kg) 
55 (500 kg) 


80-95 (500 kg) 
140 
30 
80 


200 
200 
65 


110-150 
100-140 


Mone 
| 2' 
As‘ 
F 
Fe 
Rol 
4 0. 
“K’ 
4 0 
% 
3 
4 
| 
3 
4 
, 
30 


00 kg) 
00 kg) 


00 kg) 
00 kg) 
00 kg) 


00 kg) 


00 kg) 


00 kg) | 


00 kg) 


Monel metal, *regular (68 Ni, 


Inconel, temper B, cold-drawn* 5 
130-170 


29 Cu, +) . 40 125-150 (78 Ni, 14 Cr, 6 Fe) 45 
As cast, “H” (65 Ni, 29 Cu, 2 
Fe, 5 35 175-250 * Annealed 
cast, “S” 1, u, 4. idi 
75 Si, 0.1 C, 0.5 Ma) 280-325 Spheroidized anneal 
Rolled (67 Ni, 31 Cu, 1.16 Fe, NOTE: The term “annealed” and “spheroidized anneal” 
0.7 Si, 0.1 C, 0.8 Mn) 45 207-224 refer specifically to the commercial practice in steel mills, 
“K” (66 Ni, 29 Cu, 0.9 Fe, prior to cold-drawing or cold-rolling, in the production of 
0.5 Si, 0.15 C, 2.75 Al) 50 215-265 the steels specifically mentioned. 


TABLE II 


CUTTING FLUID RECOMMENDATIONS 
(Where more than one recommendation is listed, first is generally preferable) 


1. 2. 3. 4. 5. 6. 

Se- Ferrous Ferrous Ferrous __ Ferrous {Nonferrous Nonferrous 
verity Type of Operation Over 70% 50-70% 40-50% Below 40% Over 100% Below 100% 
1. Broaching—Internal ASF* ASF* ASF* ASF? EmH*** EmH? 
2. Broaching—Surface As above As above As above As above As above As above 
3. Tapping—Plain ASF* ASF* EmH** EmH 

ISF ISF 
ASF! ASF! 
2. Threading—Pipe ASM* ~~ ASF ASF* ASF* ISF ISF 
ASM EmH** EmH 
ASF! ASF! 
3. Threading—Plain ASF? ASF? ASF* As above As above 
4. Gear Shaving ASF* ASF* ASF* 
4, Reaming—Plain EmH ASF* ASF* ASF* EmH** EmH 
ASF ISF 
4. Gear Cutting ASF ASF ASF* ASF* ISF ISF 
ASM ASM 
5. Drilling—Deep ASF* ASF* ASF* ASF* ISF ISF 
6. Milling—Plain EmH EmH ASF* ASF? EmH** EmH 
EmO EmO EmH EmH 
6. Milling—Multiple Cutter As above As above As above As above As above As above 
7. Boring—Multiple Head EmH EmH EmH ASF* As above As above 
ASF* EmH 
7. Multiple — automatic ASF°* ASF* ASF* ASF* ISF ISF 
screw machines, and turret ASF! 
lathes — drilling, forming, 
turning, reaming, cut-off, 
tapping, threading. 
8. High speed — light feed ASF* ASF? ASF* ASF® ASF! ISF 
automatic screw machines,— ISF 
drilling, forming, tapping, 
threading, turning, reaming, 
box milling, cut-off 
9. Planing—Shaping EmH EmH EmH EmH EmH** EmH 
9. Turning Single Point and EmH EmH ASF* ASF* EmH** EmH 
Form Tools ASF ASF 
9. Drilling EmH EmH ASF* ASF* EmH** = ISF 
. ASF ASF ASF! EmH 
10. Sawing—Circular; Hack EmH EmH EmH EmH EmH** EmH 
EmO EmO EmO EmO EmO** EmO 
10. Grinding—Plain EmT EmT EmT EmT EmO** EmO 
EmO EmO EmO EmO ASF! 
10. Grinding—Thread ASF ASF ASF ASF ASF! 


Symbols for Cutting Fluids: MO—Straight Mineral Oil; ASM—Active Sulfurized Mineral Oil; 
ASF—Active Sulfurized Fatty Mineral Oil; IFM—Inactive Fatty 
Mineral Oil; ISF—Inactive Sulfurized Fatty Mineral Oil; EMO— 
Opaque Emulsifiable or Soluble Oil; EmT—Transparent Emulsifiable 
or Soluble Oil; EmH—Heavy-Duty Emulsifiable or Soluble Oil, 
frequently containing additives. 


*Either a transparent or an opaque (black) oil may be used, depending upon the need for visibility 
during operation. Transparent and opaque oils of virtually identical characteristics are generally 
available. 


**Due to fire hazard, the recommendations for emulsifiable oils do not apply if magnesium or magnesium 
alloys are to be machined. 


Notes: 


1 This recommendation for aluminum only. 


2 Concentration of emulsions depends upon broach size, as well as amount and nature of metal being 
removed. 

8 Active sulfo-chlorinated oils, usually transparent and generally similar in character to active sulfurized 
oils, may be used. 
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Transparent soluble oils contain a relatively high 
percentage of specially compounded soaps, which 
serve to make the emulsion fairly transparent. 
This is a desirable feature when working to close 
tolerances and when it is necessary to gage an 
operation while the machine is running. 

Heavy-duty soluble oils are a fairly recent de- 
velopment. They usually are of higher viscosity 
and used in higher concentrations than the other 
classes of soluble oils, and may or may not con- 
tain extreme-pressure additives. Mixed with 
water in recommended proportions, they form a 
stable emulsion with sufficient extreme-pressure 
characteristics to perform satisfactorily on many 
heavy-duty cutting operations. As soluble oils 
offer certain undeniable advantages, these heavy- 
duty soluble oils are frequently used in place of 
mineral cutting oils where extreme-pressure re- 
quirements are not too severe. 

Opaque mineral oils are by far the most widely 
used class of soluble oils. Properly mixed with 
water, they produce what is described as a 
“milky white” emulsion. While they do not pro- 
vide the visibility obtainable with the transpar- 
ent class soluble oils, nor the extreme-pressure 
properties of the heavy-duty class, they are eco- 
nomical, good coolants, and provide sufficient 
lubricating and rust-preventing qualities for 
satisfactory results on many types of operations. 

Since varying the proportion of water permits 
reasonable control of the concentration of vari- 
ous ingredients to suit operating conditions, sol- 
uble oils generally are not supplied in as many 
grades as cutting oils. However, several grades, 
incorporating mineral oils of varying viscosities, 
are available. 

In addition to the usual characteristics desired 
in all cutting fluids under actual service, soluble 
oils must be able to form a stable emulsion, re- 
gardless of concentration or the hardness of the 
water used. There should be no separation of 
the oil from the water in service, and the emul- 
sion must have a minimum tendency to foam 
in use. 


Choosing Correct Cutting Fluids 


It should be evident from the foregoing that 
the selection of a proper cutting fluid for a given 
kind of job is quite complicated. The combined 
effects of a great many factors must be known 
and measured against the characteristics of 
available cutting fluids in order to select the 
right one for the job. Until recently, the selec- 
tion of cutting fluids was largely a trial-and- 
error proposition. 

As the result of the long recognized necessity 
of developing some means whereby the experi- 
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ence gained in one shop could be made available 
to others, the Special Research Committee on 
Cutting of Metals of the American Society of 
Mechanical Engineers has worked for several 
years on the task of combining the results of 
extensive research and wide commercial experi- 
ence in the form of a set of broad general cut- 
ting-fluid recommendations. 

These recommendations are based on the fact 
that the selection of a cutting fluid for a given 
operation must take into consideration two prin- 
cipal factors. The first of these is the cutting 
characteristics or “machinability” of the mate- 
rial being cut; the second is the nature of the 
operation itself, particularly its severity as 
represented by friction, heat, tool wear, and 
other factors. The committee rated all commonly 
used metals on the basis of their machinabilty 
under test conditions: American Iron and Steel 
Institute steel specification B-1112 (cold-rolled 
or cold-drawn) was given an arbitrary rating of 
100 per cent. Metals that were less machinable 
than this steel were rated under 100 per cent, 
and those more easily machined over 100 per 
cent. On the basis of these ratings, four class 
groups of ferrous metals and two of non-ferrous 
metals were set up. Table I classifies most com- 
mercially used metals according to these groups. 

The committee then rated the most common 
types of machine operations according to their 
degree of severity. The most severe operation— 
internal broaching—was assigned a rating of 1, 
while the least severe—sawing and grinding— 
were rated 10. 

With the factors of machinabilty of material 
and severity of operation rated, it was possible 
to coordinate them in a simple manner, as shown 
in Table II, so the proper cutting-fluid recom- 
mendations for a given operation on a given type 
of material could be listed for easy reference. 
It should be remembered, in using this table, 
that the recommendations are necessarily gen- 
eral in character, and must be used with judg- 
ment. The rating of operations is based on what 
are felt to be normal or average conditions. How- 
ever, any operation may vary considerably in 
severity from the standard. For instance, the 
severity of a given threading operation would 
depend on the type and size of thread being cut, 
the cutting speed, and several other factors. 
Thus, a particular threading job instead of rat- 
ing a 3 in degree and severity, as shown in the 
table, might be enough more severe to rate 2, 
or sufficiently less to rate 4, and possibly require 
a different cutting fluid. 

In spite of such unavoidable limitations, these 
tables represent a great step forward in prac- 
tical cutting-fluid recommendations. 
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Ford Motor Co., our fifth largest industrial 


of consumers, workers, and investors. 
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’ Nom methods of inspection are generally 
employed for controlling quality—the 
method of “attributes” and the method 

of “variables.” The method of attributes recog- 

nizes only the conformance or non-conformance 
of parts to a specification. It implies the use of 

“Go” and “No Go” gages. The index of quality 

is generally the “fraction defective,” which is the 

percentage of parts that are rejected. When 
parts are rejected, the extent or the amount of 
their deviation from the specification is not 
known. When parts are accepted, they may be 
perfect or they may be barely within the accept- 
able limits. It is therefore apparent that quality 
cannot be definitely measured by the method of 
attributes. This technique can only tell the in- 
spector whether a product is good or bad. 

There is some advantage in using this method, 
as compared with the method of variables. Fixed 
gages are cheaper and require less skill in their 
use. It is generally simpler for the inspector to 
make a decision regarding conformity or non- 
conformity to a specification. However, these 
advantages are more than offset by the greater 
amount of inspection necessary to obtain the 
same information as is available from a smaller 
number of samples inspected by the method of 
variables. 

The method of variables requires that the 

characteristic to be controlled be measured on a 

continuous scale, so that the closeness of con- 
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A Quality Control 


Pregram Based on a 
Gaging Method that 
Shows the Divergence 
of Parts from Spe- 
cifications Results 
in Less Scrap Loss, 
and Consequently 
in Lower Production 


Costs 


By JOSEPH MANUELE 
Director of Quality Control 
Westinghouse Electric Corpn. 


East Pittsburgh, Pa. 


formity to the specification, or the amount of 
deviation of rejected parts from the specifica- 
tion can be determined. If from 5 to 10 per cent 
of defective parts are being produced in an oper- 
ation and five parts are gaged by the method of 
attributes, all of them might pass inspection. It 
might then be assumed that these five conform 
to specifications, and therefore are acceptable; 
but it would not be possible to make a prediction 
regarding the quality of the next five units pro- 
duced. If five pieces are measured with indicat- 
ing instruments, it can be determined whether 
the operation is producing parts that are near 
the bottom, top, or midpoint of the tolerance 
limit scale. 

Ordinarily, a sample of fifty pieces will give 
enough information, when examined by the 
method of variables, to construct a chart such as 


shown in Fig. 1, which can then be used to con- 


trol the operation. However, from 200 to 400 
units would have to be inspected by the method 


of attributes in order to obtain a sufficient | 


amount of information for a control chart. 


There is one other point that makes indicat- 


ing instruments a necessity, and that is the close 
tolerances required on many parts. The old 
academic question of whether a 1-inch plug can 
be inserted into a 1-inch hole emphasizes the fact 
that fixed gages are not satisfactory when used 
for inspecting parts that are made to tolerances 


of, say, ten-thousandths of an inch. In addition, 4 
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indicating instruments make it possible to repro- 
duce results. Results obtained with fixed gages 
are somewhat dependent on the skill of the oper- 
ator. On the other hand, the value of a quality 
characteristic measured with an indicating in- 
strument is read on a dial or scale, and any num- 
ber of inspectors can get the same answer. This 
is very important when performance guarantees 
have to be met, since disagreement on the part 
of inspectors might lead to costly adjustments 
with the customer. 


Sensitivity of Dial Indicating Instruments 


Indicating instruments of the electric or air 
type are available in any degree of sensitivity. 
Multiplications of ten thousand to one are easily 
obtainable with an electric gage, and one-thou- 
sandth inch on a part can be magnified to sev- 
eral inches on an air gage. This feature speeds 
up the inspection operation and increases the 
accuracy of the observation. 

The question of sensitivity and accuracy of 
the indicating gages required for quality control 
work can generally be solved by applying the 
“10 per cent rule.” Briefly stated, this rule is 
that if a part is to be made to tolerances of, say, 
a thousandth of an inch, the gage used for meas- 
uring these parts should read directly to ten- 
thousandths of an inch. Such a gage should be 
calibrated to standards which read to ten-mil- 
lionths of an inch, and it is necessary to calibrate 
these secondary standards to primary standards 
that can be read to millionths of an inch. There- 


Controlling Quality 


fore, a shop, that works to a thousandth of an 
inch should be able to measure to millionths of 
an inch if it is to control quality properly and 
economically. 

‘ A gage laboratory, properly equipped for the 
work performed in the plant, is a necessary 
adjunct to the quality control department. This 
laboratory must be temperature-controlled and, 
preferably, humidity-controlled to prevent con- 
densation of moisture on valuable gages. The 
point must be recognized that when gages are 
brought into the gage laboratory for calibration, 
they must be left there for a sufficient length of 
time to permit them to come to the same tem- 
perature as that of the primary gages to be used 
in their calibration. Nor can gages be taken 
out of the laboratory into the shop and used im- 
mediately. They must be allowed to come to 
equilibrium at shop temperature. 

Once the fact is established that indicating 
instruments are necessary to control the quality 
of products during manufacture, the question 
comes up of whether inspectors only should use 
the instruments or whether they should also be 
placed in the hands of the machine operators. 
If management is satisfied to give an operator 
a $50,000 machine to produce with, certainly 
that operator can be trusted with a $500 gage. 
Operators should be furnished with gages of the 
same sensitivity and accuracy as those used by 
the inspector in his regular inspection work. The 
heading illustration shows an inspector instruct- 
ing an operator in the use of a delicate air gage. 
The policy of having one standard of gages for 
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Fig. 1. A Control Chart Such as This Shows Machining Operation on a Bore-Matic Here Charted 


Trends of Quality of Work being Produced, Thus 
Making it Possible to Correct the Causes of Inac- 
curacies before a Process Gets out of Control. The 


Went out of Control at A and B Because of a 
Chipped Tool. At C the Tool was Reset before 
Any Defective Parts were Produced 
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the worker and one standard of gages for the 
inspector is obsolete. When used in the‘past, it 
has resulted in poor quality of product, higher 
costs, and continual wrangling between operator 
and inspector. 


Measuring Instruments Have Many 
Applications 


The ability to measure and the development 
of measuring instruments have made possible 
inspection by the method of variables. Instru- 
ments have been developed to measure many 
quality characteristics that formerly were con- 
sidered impossible to gage. 

For example, the roughness of machined sur- 
faces can be measured by any one of several 
instruments now available on the market. Ten 
years ago, the design engineer was accustomed 
to using such expressions on a drawing as “grind 
smooth” or “machine all over” in specifying the 
finish desired on a surface. In this manner, the 
stage was set for an argument between the in- 
spector and the operator, neither of whom really 
understood what the engineer had in mind when 
he said “grind smooth.” 

Today the design engineer specifies the rough- 
ness of a surface by giving it a numerical value 
that is the average deviation of the peaks and 
valleys from a nominal line passing through the 
surface. This eliminates any possibility of mis- 
understanding and establishes a definite value 
for the quality of the surface. Fig. 2 shows an 


Fig. 3. A Special Gage Developed for Measur- 
ing the Root Thickness of a Gas-turbine Blade 


operator determining the smoothness of a sur- 
face by the sense of “feel,” while Fig. 5 shows 
an inspector checking the surface smoothness of 
the thrust runner of a Kingsbury bearing for 
a water-wheel generator by the use of a Pro- 
filometer. 

Complex contours may require the use of spe- 
cially designed gages, such as that shown in 
Fig. 3. When dimensions must be maintained 
within very close tolerances with respect to each 


Fig. 2. Before the De- 
velopment of Adequate 
Instruments, a Machine 
Operator Had to Deter- 
mine the Smoothness of 
a Ground or Machined 
Surface by ‘“‘Feel’ 
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Fig. 4. 
with Respect to Mounting Fit of a Generator Bracket 


Gage Used for Measuring Concentricity of Bore 


other, special gages can do the job quicker and 
better. The gage shown in Fig. 4 is used for 
measuring the concentricity of the bore relative 
to the mounting fit on a generator bracket. It 
can gage several pieces per minute. 

Special gages are designed around available 
measuring instruments. This reduces their cost 
and simplifies their construction, thus requiring 
less skill in their use, and making them available 
to inspectors of limited mechanical aptitude. 


Fig. 5. Inspector Using 
a Profilometer to Deter- 
mine the Surface Rough- 
ness of the Thrust Run- 
ner of a Kingsbury 
Water- 


wheel Generator 


Bearing for a 


Naturally, a program embracing the wide use 
of indicating instruments, such as electric gages, 
air gages, and optical projectors, involves a con- 
siderable amount of capital outlay. However, 
provided the gages are used for controlling qual- 
ity, and not merely for evaluating the quality 
after the products are made, such a program of 
quality control will reduce rejections to any de- 
sired level. In continuous machine operations, 
experience has shown that rejections can be held 
to less than one-half of one per cent. This makes 
possible the full utilization of productive equip- 
ment. An operation that is producing 20 per 
cent defective parts is really utilizing 80 per cent 
of the available equipment; five machines are 
doing the work of four. 

The manufacturer is interested in total unit 
cost—cost as determined by material, labor, and 
overhead. ‘The expenditure for inspection in- 
struments can be justified only if such expend- 
iture increases production or improves quality. 
Experience has shown that instruments will pay 
for themselves many times over if properly ap- 
plied to the job. 


The public is entitled to freedom from any 
harmful force due to monopoly, whether by busi- 
ness or by powerful union leaders. American 
employers must be prepared to exercise in their 
own field the same degree of leadership which 
they ask of Congress.—Charles R. Hook 
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Fig. 1. Tungsten Ribbon is Wound Spirally to Form 
the Target of an Anode Assembly for an X-ray Tube 


NUMBER of unusual operations are per- 
formed in the manufacture of a certain 
type of rotating anode assembly for X- 
ray tubes. Among these may be mentioned tung- 
sten-reinforced copper casting; machining of 
stainless-steel bushings to a wall thickness of 
only 0.012 inch; glass-to-metal sealing; silver 
soldering by induction heating in a vacuum; and 
metallic lubrication of ball bearings. The methods 
of producing these parts described in this article 
are those employed at the Mount Vernon, N. Y., 
plant of the North American Philips Co., Inc. 
A cross-sectional view of one of the “Rotalix” 
anode assemblies made by this company is shown 


in Fig. 2. The rotating anode 
head A is a copper and tung- 
sten casting with an integral, 
conical-shaped tungsten ribbon 
target 7 embedded in its face. 
The copper of the anode must 
be reinforced to prevent warp- 
ing and cracking. This is ac- 
complished by means of so- 
called “tungsten wool,” which 
consists of a bunch of tungsten 
wires, each wire approximately 
0.004 inch in diameter, with 
which the individual crystals of 
copper are anchored during the 
casting of the copper. 

Approximately 50 feet of 
tungsten ribbon, 0.030 inch 
wide by 0.005 inch thick, is 
spirally formed into the conical- 
shaped target on a winding ma- 
chine, as shown in Fig. 1. A 
slotted steel core is fastened to 
the target winding form and 
the assembly is placed on the winding machine. 
One end of the tungsten ribbon is brought from 
the reel and placed in the slot of the core. The 
handle of the machine is then turned manually. 
Considerable tension is exerted on the ribbon as 
it is wound by a friction brake, which consists 
of a Bakelite disk held against the side of the 
reel by a coil spring. The wire is kept in contact 
with the winding form by a ball peen hammer 
held in the right hand of the operator. 

A graphite target-holder V, Fig. 3, is placed 
over the winding form when the ribbon is about 
three turns from the edge of the form. The end 
of the tungsten ribbon is slipped through a slot 
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tails of an X-ray Tube 
* Anode Assembly. The 
Rotating Anode Head A 
is Soldered to Sleeve C 
and Bushing O, and Al! 
Turn on Shaft S in Ball 
Bearings B 
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Fig. 2. Construction 


Operations in the Production | 
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of Electronic ‘Tube Components 


in the target-holder and the winding operation 
is continuéd until the holder is full. The target- 
holder and winding form are then clamped to- 
gether and removed from the winding machine. 
Small holes are drilled in the graphite holder at 
the edges of the slots in the winding form. The 
ribbon target T is then fastened to the holder 
with four phosphor-bronze staples P, and the 
clamps and form are removed. 

Next, a ring of tungsten wool W is placed on 
top of the target and graphite target-holder. 
Three molybdenum wire pins M, 0.040 inch in 
diameter by 1 1/2 inches long, are bent down 
over the tungsten wool ring to keep it in place. 

The completed assembly is now put in crucible 
D and cemented to it with Alundum cement G, 
after which the crucible and graphite funnel F 
are placed on a support in a molybdenum-wound 
electric furnace, as shown in Fig. 4. The furnace 
is preheated to a temperature of 2192 degrees F. 
Approximately 10 1/2 ounces of electrolytic cop- 
per are placed in opening X, Fig. 3, of the fun- 
nel. A quartz tube, through which hydrogen is 
introduced, is inserted in opening Y of the fun- 
nel. The purpose of the hydrogen is to displace 
air from within the crucible, and thus prevent 
oxidation of the copper and tungsten during 
melting and casting. 

As the copper in the funnel melts, more is 
added until a total of approximately 21 ounces 
of electrolytic copper has entered the crucible. 
The temperature of the furnace is now raised 
to 2372 degrees F., and approximately 14 more 
ounces of electrolytic copper are added through 
the funnel. The casting is then allowed to cool 
and solidify. After approximately two hours, 
the crucible is removed from the furnace and 
placed in a sand box for further cooling. The 
casting is now removed from the crucible and 
target-holder and sent to the machine shop for 
facing. 

The ends of the phosphor-bronze staples are 
cut flush with the face of the casting by a hack- 
saw. Whatever copper has seeped onto the face 
of the tungsten target is removed by sanding on 
a Porter-Cable wet belt surfacing machine, using 
100 grit abrasive cloth. The casting is then 
placed in the chuck of a lathe and the face of 


Fig. 3. Details of the Set-up in which Copper E 

and Tungsten Wool W are Cast to Form an Integral 

Unit with the Tungsten Target T in Graphite 
Crucible D 


the tungsten target is given a high polish by the 
use of emery cloth. Following the polishing 
operation, the outer surface of the casting is 
turned and the center drilled. 

To finish-machine the anode head, it is accu- 
rately aligned in a special chuck. This chuck, 
which is shown in Fig. 5, consists of a split 
bronze sleeve provided with a groove around its 
periphery into which a threaded collar on the 
body of the chuck fits. The tapered shank of the 
chuck body fits into the lathe spindle, and when 
the collar is screwed tight by means of a special 
spanner wrench, the anode head is gripped accu- 
rately in position. The anode head is cast 1/4 
inch longer than required to permit it to be 
gripped without interfering with the turning of 
the outside diameter. The outside diameter, in- 
side diameter, and internal steps are all machined 
in one set-up to insure concentricity of these 
surfaces with relation to each other. Carboloy- 
tipped tools are used for the turning operation. 
The work is rotated at 592 R.P.M., and the tool 
is fed at 2 inches per minute. A soluble oil coolant 
is used for all the machining operations. 
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Fig. 4. Electric Furnaces in which Anode-head Cast- 
ing Set-ups, Such as Shown in Fig. 3, are Heated to 
About 2372 Degrees F. 


Fig. 5. A Special Chuck is Used for Accurately 
Aligning the Parts of the Anode Head for Performing 
_the Machining Operations 
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A copper sleeve C and stainless-steel bushing 
O are then silver-soldered to the anode head at 
points Z, as shown in Fig. 2. The copper sleeve 
C is internally threaded to increase the area 
available for cooling by radiation and thus to 
decrease the temperature during operation. Bush- 
ing O is made from thin-wall stainless-steel tub- 
ing to reduce the amount of heat, generated by 
the bombardment of electrons on the target T 
during operation, that is transferred by conduc- 
tion to the bearings B. A copper ring is placed 
on the outside diameter of the right-hand end of 
this bushing to permit soldering it to the anode 
head. 

The surfaces to be soldered are cleaned with 
trichlorethylene and etched with a 50 per cent 
solution of nitric acid. The etching acid is neu- 
tralized with a 50 per cent ammonia solution. 
The 75 per cent silver solder, in the form of a 
coil spring, is then placed in position, and the 
assembly is placed in a vacuum pot and heated 
to 1652 degrees F. by means of the induction 
heating unit shown in Fig. 6. No flux is required 
to silver-solder copper in a vacuum. 

High-frequency alternating current is supplied 
to the copver tube coils surrounding the glass 
vacuum pots by a 25 K.V.A. induction heating 
unit. Water is circulated through these heating 
coils during operation. The vertical position of 
the coils relative to the glass pots is adjustable 
by means of counterweighted cables attached to 
the coil supports. The tops of the 96 per cent 
silica Vycor glass pots are provided with hinged 
covers and gaskets to permit placing the parts 
to be soldered in the pots. The glass pots are 
evacuated by a vacuum pump to a pressure of 
0.0001 millimeter of mercury. 

This operation is carefully conducted to insure 
an even flow of the solder. When cool, the assem- 
bly is removed from the heating unit and re- 
turned to the machine shop for reducing the wall 
thickness of bushing O and final truing of the 
assembly. 

The thinness of the final wall dimension of 
bushing O—0.012 inch—requires extremely care- 
ful machining. The part is turned rather than 
ground because of the small production required. 
The operator can usually detect by the sound of 
the turning when the tool is near the breaking 
through point of the bushing wall. The bushing 
is 1 5/8 inches long, and its inside diameter is 
held to a tolerance of 0.0025 inch. Its outside 
diameter is held to a tolerance of 0.0005 inch. 

All parts are degassed at various stages dur- 
ing their manufacture and again immediately 
prior to assembly. The purpose of the degassing 
is to facilitate the final evacuation of the com- 
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pleted tube. The parts to be degassed are heated 
in a vacuum to a temperature approximating 
1450 degrees F., on the same induction heating 
unit used for soldering (Fig. 6). 

The anode is assembled by fitting the degassed 
bearings B, Fig. 2, to the anode shaft S. The 
problem of lubrication of the bearings of these 
rotating anodes in evacuated tubes is solved by 
treating the various surfaces with.a thin film of 
lead. Spacer bushing J is placed between the 
outer races of these bearings, and nut N is 
threaded on shaft S. The bearing assembly is 
then inserted in support K, in which it is a snug, 
sliding fit. Locking ring L is threaded on the 
support, and prevented from turning by the 
cone-point set-screw Q. The iron field ring R is 
pressed on support K and fastened by screws U. 
The anode head is placed on the shaft, and nut H 
is threaded in place. 

The anode assembly is balanced by means of 
the set-up shown in Fig. 7. The anode is rotated 
by a 1/4-H.P. electric motor, and its unbalance 
is noted on the vibrometer shown in the fore- 
ground. The red line on the vibrometer scale is 
adjusted until it is at the extreme end of the 
vibrating white light. A neon flashlight is then 
used to read the number appearing on the top of 
a numbered disk attached to the motor spindle. 
The motor is stopped and a line is scribed on the 
anode, adjacent to the number indicated. Then 
the anode is removed and a shallow hole is drilled 
at the scribed line. This procedure is repeated 
until the maximum vibration on the scale does 
not exceed one-fourth of a major division, which 
corresponds to 0.00025 inch. 

The glass X-ray tube is attached to the anode 
assembly by providing a glass bead on the sharp 
edge of the assembly, as shown at A; in Fig. 2. 
This direct glass-to-metal seal is accomplished 
by holding a glass rod, kept hot in a gas flame, 
to the assembly while it is rotating at 30 R.P.M. 
in the headstock of a special lathe. A glass tube 
is then placed in the tailstock, which rotates syn- 
chronously with the headstock. The glass blower 
carefully advances the tailstock until the glass 
tube meets the bead on the anode assembly, as 
shown in Fig. 8. The gas flames are concentrated 
at this position until a vacuum-tight glass joint 
is made. 

The tubes are then sealed to a high vacuum 
exhaust system, utilizing an oil-diffusion pump, 
shown under the bench in Fig. 9, after which the 
traveling furnace shell shown at the top of the 
illustration is lowered over the tube. The high 
temperature thus obtained permits the major 
portion of the occluded gases to be expelled from 
the metal or glass parts. Evacuation of the tube 


Fig. 6. Parts are Enclosed in Glass Vacuum Pots 
for Soldering and Degassing with Induction 
Heating Equipment 


Fig. 7. Anode Assemblies are Dynamically 
Ba'anced by Means of a Vibrometer in the 
Set-up Here Illustrated 
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is continued until the pressure is reduced to the 
lowest possible degree. The pressure is then 
further reduced by chemical means through a 
process called “gettering.” Active metals, or 
getters, are vaporized and deposited upon the 
inner walls of the tube. This reduces the pressure 
in the tube to 0.000001 millimeter of mercury. 
Such small pressures are measured by an ioniza- 
tion gage, which is calibrated against known 
standards. 

While the tube components here described are 
used in an obsolete model of Philips X-ray tube, 
the general problems encountered in manufac- 
turing all tubes of this type are the same. 


* * 


Trademark Registration will Become 
a “Practical Necessity” 


When the Lanham Act becomes law next July, 
according to the Research Institute of America, 
which has just issued a fifty-six-page analysis of 
this Act entitled “Preparing for the New Trade- 
mark Law,” trademark registration will become 
a “practical necessity.” 

While the Lanham Act will offer trademark 
owners unprecedented protection against en- 
croachment, the Institute points out that trade- 
marks registered under earlier laws will not 
automatically receive all the benefits of the Act. 
For example, trademark owners whose marks 
are registered under the Acts of 1905 or 1881 
must have their marks republished on the Prin- 
cipal Register if they want the benefit of the in- 
contestability provisions of the new law. 
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Fig. 8. A Glass-to-meta! 
Seal is Formed by Ro- 
tating the Anode Assem- 
bly and Glass Tube in 
the Headstock and Tail- 
stock, Respectively, of a 
Lathe while Gas Flames 
are Applied to the Joint 


Since a mark will not become incontestable 
until five years after it is published, trademark 
owners are urged to republish immediately after 
the Lanham Act goes into effect on July 1, 1947, 
even though previous registration may not 
expire for a number of years. 


Fig. 9. Assembled Tubes are Evacuated by 
Pumping and Heating. Here the Tube is being 
Sealed to a High-vacuum Pump 
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Spring-Steel Clutch Plates Require 


Unusual Operations 
(Continued from page 145) 


removes any grinding marks or other surface 
irregularities on the springs. 

The springs are next compressed six times to 
1/2 inch below their flat position on the special 
flexing machine shown in Fig. 10. The purpose 
of this flexing operation is to preset the load- 
carrying capacity of the springs. It over-stresses 
the spring in the direction in which it operates 
when installed, and prevents “sagging off,” 
settling, or loss of free height of the spring in 
operation. As shown in the illustration, the 
machine flexes two springs at a time by means 
of the two rack and gear driven rams. The chain 
conveyor that passes beneath the rams is pro- 
vided with fourteen holding fixtures. Each fix- 
ture has twelve rollers that support the spring 
while it is being compressed. 

At the completion of the flexing operation, the 
springs are checked for free-height load on a 
scale. This is done by compressing them to a 
flat position by means of a hydraulic cylinder, 
and noting the load indicated on the scale. 
Springs that require more than a 310-pound load 
to flatten are again peened on their concave side. 
Those requiring less than 285 pounds to flatten 
are shot-peened on their convex side, drawn at 
500 degrees F., and reset on the flexing machine. 
A special shot-peening machine is used for those 
springs requiring a second peening operation. 
It has been found that the free-height load can 
be increased or decreased approximately 3 pounds 
per second of peening on either the convex or 
concave side of the spring. Springs that have 
a load between the limits given are ready for 
further inspection. 

As shown in the heading illustration, the 
springs are checked for roundness by compress- 
ing them flat with a pneumatic cylinder and ro- 
tating them. The periphery of the spring is in 
contact with an indicator arm, the forward end 
of which is inscribed with a line that passes over 
a gage marked with the roundness limits. The 


springs are held to a run-out of 0.050 inch maxi- & 


mum. Springs beyond this limit are corrected 
by grinding their outside diameter. Very few 
rejections from this test have been encountered 
since the special “wringer” fixture for applying 
an even coating of drawing compound has been 
installed. 

Finally a visual inspection is made to detect 
gouges or other defects resulting from handling. 


The pierced hole in the center of the spring, 
although it does not affect the operation of the 
spring, is checked to insure that it is not less 
than 1 15/16 inch or more than 2 3/32 inches. 
The springs that pass this inspection are dipped 
in rustproofing oil and are then ready for in- 
stallation in automobiles. 


* 


Making ‘Roller Bearings Weighing 
Over Two Tons Apiece 


Two bearings 4 feet in diameter and weighing 
5100 pounds each, which are equipped with 
thirty-eight rollers weighing 35 pounds apiece, 
are being made at SK F Industries, Inc., Phila- 
delphia, Pa., for. installation in the Kimberly- 
Clark Corporation’s paper mill at Niagara, Wis. 
A rolled forging for the inner ring of one of 
these bearings is seen in the illustration being 
faced on a vertical turret lathe by the use of 
carbide cutting tools. 


Facing the Inner Race for a Spherical Roller 
Bearing that Weighs 2 1/2 Tons when Assembled 
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Transparent Models Show Lubricating 
Defects in Bearings 


To design machine bearings that will handle 
heavier loads and thus make possible more 
powerful motors, Westinghouse engineers are 
studying lubricating defects in models made of 
transparent plastic. These models show what 
actually happens to the lubricating oil and how 
effectively it is distributed over the bearing 
surfaces. 

The procedure is simple. Blocks of Lucite are 
machined to dimensions and tolerances that are 
standard in a metal bearing and journal. De- 
signers, feeding a red-colored oil into the model, 
can see at once whether the oil seals work prop- 
erly, whether the passages permit an adequate 
flow of lubricant, and whether the relief points 
are correctly located. If, for example, the oil 
passages are not in the right position, some 
areas will be “starved,” and the bearing cannot 
carry a full load. Previously, such information 
had to be determined by trial and error. 


Transparent Bearings, Accurately Machined from Blocks 
of Lucite, are Used by Westinghouse Engineers to Study 
the Effectiveness of the Lubricating Passages 
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During operating tests at slow speeds, the ro- 
tating element of the model is operated by a 
hand-crank; at high speeds, it is motor-driven. 
After watching the models, engineers can re- 
design the bearing so that thorough lubrication 
is assured and so that its entire length shoulders 
the load. 


Electronic Crystal Clock for 
Accurate Time Signals 


The demand for time-interval signals accurate 
to a micro second in navigation, seismology, and 
geological surveys has led to the development by 
the National Bureau of Standards of a crystal 
clock that utilizes electronic circuits instead of 
conventional clock mechanisms. This crystal 
clock now broadcasts second time pulses through- 
out the world, and is the only continuous time- 
signal service provided by any country. 

The heart of this crystal clock is a flawless 
crystal of quartz with a series resonance fre- 
quency of from 100,000 to 200,000 cycles per 
second. By electronic tube circuits the crystal 
is continuously oscillated and the resulting fre- 
quency is divided without loss of accuracy to 60 
cycles per second for supplying power to a syn- 
chronous motor. This motor, through gear trains, 
drives contacts that give intervals of one min- 
ute, five minutes, and thirty minutes to control 
the automatic announcement equipment of the 
transmitters. The motor also operates a one- 
second contact which opens an electrical gate 
and allows a highly accurate seconds pulse to be 
broadcast. An interval of one minute or longer 
is accurate to within a few parts in 100,000,000. 


Carbide Saw Facilitates Cutting 
of Flexible Glass 


In cutting out shapes for ice-resistant pro- 
pellers and wing tips from the glass-impregnated 
fabric known as “flexible glass,” difficulties were 
experienced in keeping high-speed steel saws in 
a sharpened condition. Ordinary saws _ lasted 
only about twenty minutes between regrinds. In 
an effort to put this operation on a production 
basis, a saw provided with tips of Carboloy 
Grade 905 was developed. This saw has shown 
a service life between grinds of several hundred 
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Three Transformers for the 
World’s Most Powerful Trans- 
mission Line Seen in the Test Pit 
of the Transformer Division of 
the Westinghouse Electric Corpo- 


ration. These Transformers are 


Built to Step up Electric Current 
to as Much as 500,000 Volts— 
Nearly 75 Per Cent Greater Volt- 
age than that Now Carried by 
Any Transmission Line. The 
Transformers are Each 37 Feet 
High, and are being Built for an 
Experimental Line of the Amer- 
ican Gas & Electric Service Cor- 
poration. The Highest Voltage 
Line Now in Existence—287,000 
Volts—Can Transmit Power for 
Approximately 250 Miles 


times that obtained with the saws previously 
used. The material being cut is in the form of 
sheets 1/16 inch thick. 

Cutting with the carbide-tipped saw is per- 
formed by the use of a Black & Decker hand- 
guided power saw, which is operated at a speed 
of 20,940 feet per minute without a coolant. The 
Carboloy-tipped saw was used in this manner in 
regular production for ninety days without re- 
grinding. It is estimated that about sixty high- 
speed steel saws would have been completely 
used up in the same period of time. 


Tests Match Seeing Ability with 
Visual Requirements of Jobs 


Fitting the eyes for the job is the function of 
a novel chart, known as the Ortho-Rater, which 
interprets the results from twelve visual per- 
formance tests and indicates the relationship 
between seeing ability, job performance, safety, 
and health. This chart, designed by engineers 
of the Bausch and Lomb Optical Co., and the 
tests on which it is based scientifically determine 
the eye skills necessary for performing hundreds 
cf jobs. 

While an individual may not measure up to 
the standards for a job as a machinist, his chart, 
when viewed under the profile of an inspector, 
may show him visually equipped to do the job. 
A crane operator needs good depth perception 


and keen far-vision, while a man on an assembly 
line requires good near-vision. Similarly, a lathe 
operator viewing his work at a distance of 25 
inches requires different visual skills. 

In determining visual abilities through the use 
of the Ortho-Rater, it has been found that the 
tests accurately identify those employes and ap- 
plicants whose eye skills are best suited to 
specific jobs; those employes who are in need of 
eye care; those jobs that need to be redesigned © 
or supplemented with optical aids or better illu- 
mination because of the severe seeing require- 
ments. A large percentage of people who meet 
the visual standards established for their work — 
are able to earn and produce far more than those 
who fail to meet these standards. 


Leak Detector Tests Hermetically 
Sealed Instruments 


A General Electric leak detector is being ap- 
plied at the Kearfott Engineering Co., New York 
City, to test hermetically sealed equipment, such 
as radio-compass loop antennas and indicators, 
meters, and potentiometers, for leaks. Using 
lielium as a tracer gas, the leak detector quickly 
indicates the presence of any leaks in these 
sealed instruments. It can point out the exact 
location of a leak that is so small as to permit 
only one cubic centimeter of helium to pass in 
sixteen years. 
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Strengthen the Industry-Ordnance Team—Comment 


EVERAL congratulatory letters have been 

received concerning the editorial “Strengthen 

the Industry-Ordnance Team in Days of Peace,” 

which was published in December MACHINERY. 

The following letter from L. A. Codd, executive 

vice-president of the Army Ordnance Associa- 
tion, is of especial interest to our readers: 


Editor of MACHINERY: 


Congratulations upon your splendid editorial 
in the December issue on the Industry-Ordnance 
team. You have emphasized an important ele- 
ment of victory in World War II and an equally 
vital factor for the peace and security of our 
country in the years to come. You plead for a 
continuation of close cooperation between indus- 
try and Ordnance, and you urge that a national 
organization continue this great work in time of 
peace. 

The Army Ordnance Association for the past 
twenty-eight years has been striving to fulfill the 
great obligation of industrial preparedness. It 
is an active proponent of the Industry-Ordnance 
team, and after World War II, as after World 
War I, it has embarked upon a program of 
National scope, determined that the lessons 
learned at such great cost in both conflicts shall 
not be disregarded. 

The Army Ordnance Association, founded in 
1919, comprises more than 40,000 American cit- 
izens pledged to scientific and industrial prepar- 
edness as one of our nation’s strongest guaranties 


of security and peace. There are thirty-two local 
chapters of the Association, with headquarters 
in many of the principal industrial areas of our 
country, under the guidance of outstanding in- 
dustrial leaders. The Association also has a 
number of national divisions under the guidance 
of experts who have had unusual experience in 
the design, production engineering, and supply 
of Ordnance materiel in war. Such divisions 
already exist for research and development, ar- 
tillery ammunition, artillery, small arms and 
ammunition, gages, and fire control instruments. 
Other divisions are now in formation. 

The government of the Association rests in its 
national board of directors and comprises out- 
standing leaders of American industry. These 
gentlemen are in close contact with the various 
officials of the Army, Navy, Air Forces, and the 
Army and Navy Munitions Board. They and the 
national committees work in close cooperation 
with the arsenals, proving grounds, and depots. 
All in all, this great national organization is 
rendering service to our national defense which, 
we believe, will be of increasing value in the 
atomic age and will be an essential factor in the 
continued strength of our country for security 
and peace. 


Sincerely yours, 


L. A. Copp, Executive Vice-President 
Army Ordnance Association’ 
Washington, D. C. 


Lodge & Shipley Co. Acquires Acme Line 
of Turret Lathes and Hand Screw Machines 


According to a joint announcement by the 
management of both firms concerned, the Lodge 
& Shipley Co., Cincinnati, Ohio, has acquired the 
turret lathe and hand screw machine business 
of the Acme Machine Tool Co., also of Cincin- 
nati. The purchase did not include the outstand- 
ing capital stock of the Acme Machine Tool Co., 
but merely the patents, good will, patterns, 
trademarks, jigs, fixtures, inventory, and asso- 
ciated items comprising the turret lathe and 
hand screw machine business. Plant machinery 
and buildings were not involved in the trans- 
action. As a result of this business expansion, 
the Lodge & Shipley Co.’s line now includes 
engine lathes, tool-room lathes, automatic lathes, 
turret lathes, contour turning or boring lathes, 
gap lathes, and large hollow-spindle lathes. 
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Mobile Laboratory Unit Designed 
for Analysis of Steel 


A mobile laboratory unit designed by the 
chemical and metallurgical research department 
of the Ford Motor Co. is being used at the Rouge 
plant for “on-the-spot” analysis of steel to be 
poured. Mounted on a Ford panel delivery truck, 
the unit consists of a spectroscope, chemical spot 
testing and color carbon test equipment, a port- 
able grinder for spark testing, and a gasoline- 
driven generator, which is used as a source of 
power. This equipment eliminates the necessity 
of transporting samples of steel scrap to the 
chemical laboratory, obtaining drillings, and 
analyzing them chemically. 

Another important function of the mobile unit 
is the non-destructive identification and sorting 
of finished production parts of identical appear- 
ance but of different chemical analysis. 
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Neoprene Applications 1 in Product 


Design 


Examples of Applications 
of Neoprene, Chosen to Aid 
the Product Designer in 
Evaluating the Adaptability 
of This Material to His 
Designs — Second of Two 
Installments 


By S. W. McCUNE, III 
E. I. du Pont de Nemours & Co. 


lished in January MACHINERY, various ap- 

plications of neoprene in the design of 
mechanical products were illustrated and de- 
scribed. Further applications of interest to 
designers are described in the following. 


I: the first installment of this article, pub- 


One type of aircraft carburetor, a cross- 
section of part of which is shown in Fig. 12, 
utilizes neoprene-impregnated fabric diaphragms 
(Fig. 11) for its fuel-supply system in place of 
a float mechanism. Such diaphragms have with- 
stood continued exposure to gasoline. 


Fig. 11. (Above) Dia- 
phragms of Neoprene- 
impregnated Fabric that 
Resist Gasoline in Air- 
craft Carburetors 


! Fig. 12. (Left) Cross- 
section of Part of an 
Aircraft Carburetor that 
Utilizes the Diaphragms 


Shown in Fig. 11 
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Neoprene Diaphragms Employed in Aircraft 
Carburetors 


The fuel-supply system consists essentially of 
two similar diaphragms A and B, placed side by 
side to form two walls of a fuel chamber. Each 
diaphragm is flexibly connected at its center to 
a lever, the other end of which bears on a fuel 
valve V. Fuel, under pressure from the pump, 
enters this valve through the compensator ven- 
turi fuel inlet F and fills the chamber between 
the diaphragms. When the fuel reaches a pre- 
determined height in the chamber, its weight 
exerts enough force to cause the diaphragms to 
buckle, thus closing the valve against the pressure 
exerted by the fuel pump. Then suction from the 
fuel discharge nozzle N causes a vacuum near 
the outlet at the top of the chamber and draws 
the diaphragms together, thus allowing the valve 
to reopen and admit more fuel. 

A third neoprene-impregnated fabric dia- 
phragm C is used in the power-compensator 
assembly P, shown at the left of the carburetor, 
which operates a spring-loaded needle valve to 
supply additional fuel required at higher power 
outputs from the compensator fuel line L. The 
fourth diaphragm D in this carburetor is used 
in a vacuum-operated accelerating pump M to 
insure rapid acceleration of the engine by im- 
mediately providing extra fuel through spray 
nozzle S when throttle T is opened quickly. 


Fig. 13. Neoprene Coupling C Transmits the 

Full Torque of a Centrifuge Drive in Bringing 

the Bowl from Rest to 19,000 Revolutions per 
Minute 
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Application to Coupling for Centrifugal 
Equipment 


The neoprene coupling C shown in Fig. 13, 
which is only 3/4 inch in diameter, connects a 
clutch D to the spindle F of a centrifuge bowl, 
thus transmitting 3 H.P. and bringing the bow] 
from rest to 19,000 R.P.M. in thirty-five seconds. 
Pulley A is driven from an electric motor by 
means of a flat belt. This pulley rotates pulley 
cap B, which is an integral part of the pulley 
assembly. Two pins on the inside shoulder of 
the pulley cap fit into holes on the under side of 
neoprene coupling C. The lower portion of clutch 
D also carries two pins which fit into holes on 
the other side of the coupling. The engaging 
portion of the clutch, indicated at E, is screwed 
on spindle F. Thus the drive is from the motor, 
to the pulley and pulley cap, through the coupling 
and clutch to the spindle, and then down to the 
bowl. 

Radial type shaft seals prevent the passage of 
gas or liquid by means of two surfaces perpen- 
dicular to the axis, one stationary and the other 
rotating with the shaft. A typical example of 
this type of mechanical seal is shown in Fig. 15. 
This assembly consists essentially of a low- 
friction sealing washer C, constructed of bronze, 
carbon, or hardened steel, which seals against a 
stationary floating seat EH, of cast iron, bronze, 
or Nitralloy. The sealing surfaces of both the 


Fig. 14. Annular Space between Tubing and 

Casing is Sealed by Stripper A and Packing 

Ring B to Prevent the Escape of Gas or Oil 
from Wells 
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suited for use on pumps employed in pump- 
ing crude and lubricating oils, brine, and 
water containing high quantities of sulphur. 

The duplex pistons of a special diaphragm 
pump for installations involving corrosion, 
abrasion, and contamination are made up of 
a series of concentric rings, each actuated by 
a separate cam, as illustrated in Fig. 17. 
These rings act on neoprene-coated fabric 
diaphragms which separate the liquid from 
the piston and other working parts. The in- 
nermost ring of the piston has the longest 
throw, and the outermost ring the shortest 
throw. 


Fig. 15. Neoprene Friction Ring A Drives the 
Rotating Member C of This Shaft Seal 


washer and the seat are lapped, in order to 
insure a perfect seal. 

The sealing washer floats on the flexible neo- 
prene bellows A, which automatically compen- 
sates for washer wear, misalignment, shaft vi- 
bration, and end play. Seat £ floats on a neo- 
prene cushion ring B. Spring F forces the washer 
against the seat. The tail of the neoprene bellows 
seals against the shaft and transmits the torque 
from the shaft to the driving band D. The driv- 
ing band is keyed to the retainer shell, which 
drives the sealing washer. 


Use of Neoprene in Oil-Well Equipment 
and Deep-Well Pumps 


A tube support and packing head in which 
a tubing stripper is incorporated is shown 
in Fig. 14. This equipment is used in run- 
ning and pulling the tubing in oil wells 
under pressure. The annular space between 
the tubing and casing is sealed by stripper A 
and packing ring B. In pulling tubing from 
the well, the upper portion of the head is 
removed to provide clearance for pulling the 
tubing, upset diameters, and couplings 
through the stripper without the escape of 
gas or oil from the well. The abrasive con- 
dition in the presence of gas and oil at high 
pressure, and sometimes hydrogen sulphide. 
necessitates the use of neoprene for both 
stripper and packing ring. 

A neoprene shaft bearing for a deep-well 
turbine pump is shown in Fig. 16. The bear- 
ing B is lubricated by the fluid being lifted. 
As the liquids pumped may contain sand or 
grit, resilient bearings that will not force the 
grit against the shaft are required. Bearings 
of a neoprene composition are especially 


At the end of the pressure stroke, the rings 
shape the diaphragm into a convex surface 
and on the suction stroke they shape it into 
a concave surface. The actuating mechan- 

ism, including the pistons, is constantly im- 
mersed in oil. The large ball valves used in this 
pump (not shown) have sufficient play to per- 
mit the handling of thick sludges without clog- 
ging or improper seating. The balls, themselves, 
are sometimes made from neoprene molded over 
a steel core. 

Flexible bearings or bushings consisting of a 
rubber or neoprene ring held between two con- 
centric metal tubes have been used for many 
difficult mounting problems. The difference be- 


Fig. 16. Neoprene Shaft Bearing for a Veep-well 
Turbine Pump that is Subjected to Sand or Grit 
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Fig. 17. (Above) Pistons of a Special Pump are Made 
up of Concentric Rings that Act on Neoprene-coated 
Fabric Diaphragm 


Fig. 18. (Below) A Wide Range of Drill Shank Sizes can 
be Accommodated by the Uniform Displacement of the 


Neoprene Web of the Collet Here Illustrated 
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tween the inside diameter of the larger tube 
and the outside diameter of the smaller tube 
is less than the wall thickness of the resilient 
member. 

In the manufacture of such bearings or 
bushings, the tubes of resilient material are 
stretched mechanically and the metal tubes 
are slipped inside and over them. The force 
used in stretching the resilient tube is then 
released and the tube is allowed to seek its 
original cross-section. It is restrained, how- 
ever, from doing so by the metal tubes, and 
exerts a constant pressure against the metal. 
This pressure results in a high frictional 
resistance against movement between the 
members. Neoprene or rubber, and bronze, 
brass, stainless steel, or other metals, have 
been used in this manner as vibration damp- 
eners, shock absorbers, and noise eliminators. 
Neoprene is used where the bearing may be 
exposed to oils, chemicals, heat, and ozone. 

The hardened steel jaws of the new Jacobs 
collets and chucks are held in position by a 
neoprene web, which is firmly bonded to each 
individual jaw. The web separates the jaws, 
holds them in alignment, and permits the use 
of each collet or chuck for a wide range of 
drill sizes. The uniform displacement of the 
neoprene web, in contraction or expansion, 
permits the steel jaws of a single chuck to 
grip various size shanks, as illustrated in 
Fig. 18. The neoprene web is at rest when 
the collet is being used at maximum capacity, 
and is displaced at minimum capacity, as 
shown at A and B, respectively. The jaws 
are always parallel to the drill shank and 
present a full-length bearing for it. Neoprene 
was used because it is not affected by aging, 
continued use, or contact with lubricating 
and cutting oils. 


* * * 


Moving Picture of Twenty-Four 
Station Automatic Machine 


The processing of refrigerator compressor 
housings on a new Greenlee twenty-four 
station automatic transfer machine is shown 
in a 16-millimeter sound film recently pro- 
duced by Greenlee Bros. & Co., Rockford, IIl. 
This twelve-minute film demonstrates a 
method of reducing work-handling in the 
mass production of peacetime products. It 
depicts thirty-one different machining opera- 
tions by means of close-ups that show in- 
dividual heads, tooling, clamping features, 
and transfer mechanisms. 
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Heating 


Use Radio-Frequency 


By B. E. RECTOR, Industry Engineering Department 
Westinghouse Electric Corporation 


Basic Principles of Radio-Frequency Heating — 
both Induction and Dielectric — and Examples 
of Industrial Applications 


tion tool in but limited use a few years 
ago—has spread to many fields of indus- 


_ try where it is now being used for soldering, 


brazing, annealing, or hardening of metal parts, 
and for heating, curing, or drying of non-con- 
_ ducting, or dielectric, materials. Its applications 


_ are growing steadily, and will continue to in- 


crease aS production personnel come to realize 


_ its possibilities and become more familiar with 
its basic principles. 


According to common usage, radio-frequency 


_ heating implies the use of alternating currents 
_ ranging from 200,000 cycles a second up to hun- 
_ dreds of millions of cycles a second. The term 
_ “high-frequency heating” is more loosely used to 


include not only these frequencies, but also fre- 
quencies from 180 to 200,000 cycles a second. 
Power for high-frequency heating in the 180- to 
200,000-cycle range is usually furnished by mo- 
tor-generator frequency changers or spark-gap 
generators; on the other hand, power for most 
radio-frequency heating applications is supplied 


by vacuum-tube generators. 


The structural elements of radio-frequency 
generators are an electronic rectifier, which 
takes the incoming alternating-current power 
and delivers a suitable high-voltage direct cur- 
rent; oscillator tubes and associated circuit ele- 


_ ments which change the direct current to alter- 


_ hating current of the desired radio frequency; 


coils or electrodes for applying the radio-fre- 
quency current to the work in such a way as to 
produce the desired heating effect; and various 


associated control devices. 


Two fundamentally distinct methods of apply- 


‘ ing radio-frequency power are employed—by 
_ tnduction when the work-piece is of a material 


that is a conductor of electricity, and dielectri- 
cally when the work-piece is a non-conductor. A 
third method of application recently has been 
introduced with the development of micro-wave 


power. 


The phenomenon of induction is familiar to 


4 everyone with an elementary knowledge of elec- 


tricity. When an electric current flows through 
a conductor, a magnetic field is set up around it; 
if the current is alternating, the magnetic field 
is constantly changing. If a second conductor 
is brought within this changing field, a voltage 
will be induced in this conductor and a current 
will be forced to flow in it. Whenever there is 
a flow of electricity in a conductor there is also 
resistance, and the energy necessary to overcome 
this resistance appears as heat. These facts were 
utilized in the induction furnace, which is now 
an established method of melting metal or heat- 
ing it for forging. The induction furnace, how- 
ever, uses comparatively low frequencies, and 
does not come under the head of radio-frequency 
heating. 

Radio-frequency induction heating involves 
the utilization of still another characteristic of 
electricity. As the frequency increases, the cur- 
rent tends to flow on the outside of the conductor 
until, at a few hundred thousand cycles per sec- 
ond, virtually all of the current crowds to the 
surface. This phenomenon, known as “skin 
effect,” permits sharp concentration of heat at 
the surface of the work-piece. Further, since 
the depth to which the current can penetrate is 
determined to a certain extent by the frequency 
of the applied voltage, this depth can be precisely 
controlled. 


Surface Hardening and Localized Heating 


The advantage of precise depth control is 
evident in the surface-hardening of shafts. Here 
the bearing surface is hardened, but the core of 
the shaft remains tough and resilient. The sur- 
face is heated to a predetermined depth and tem- 
perature so quickly that little heat is transferred 
to the interior of the shaft. When the correct 
hardening temperature is reached, the power is 
automatically shut off, and the hot surface 
quenched in water or oil. 

Contour-hardening of gears and the hardening 
of internal bearing surfaces—almost impossible 
by any other heat-treating method—are still 
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other applications of induction heating. Localized 
hardening of a particular area or annealing of 
small parts is also accomplished easily by this 
process. 

Finally, induction heating lends itself readily 
to the “‘production line’ method of manufacture. 
There are many applications in which parts to 
be heated can be carried through the inductor 
coils on conveyor belts or other feeding devices. 
Control of the time and temperature is auto- 
matic; relatively unskilled labor can be utilized. 


Higher Frequencies Used for Dielectric 
Heating 


Dielectric heating, which got off to a slower 
start, is now running a close second to induction 
heating in the radio-frequency field. Though the 
generating equipment for this type of heating 
is essentially the same as for induction heating, 
it operates at frequencies of millions of cycles 
per second. 

What happens in a microscopically small sec- 
tion of the material being heated when a rapidly 
alternating voltage is applied to the electrodes 
is that the rapid changes of polarity on the elec- 
trodes tend to make the molecules vibrate be- 
cause of their electrical charges. The more rapid 
the reversal—the greater the frequency—the 
more rapid is the vibration. This molecular 
motion produces heat. 

One noteworthy characteristic of dielectric 
heating is the uniformity of molecular agitation 
throughout the dielectric. Molecules in the middle 


of a work-piece are shaken back and forth by 
the alternating field just as hard and just as fast 
as they are on the surface. Hence, there is no 
overheating at the surface and no underheating 
in the center. 

The amount of heat procured by the molecular 
vibration is proportional to the frequency, since 
this determines the number of vibrations per 
unit of time; to the square of the applied volt- 
age, since this voltage determines the amplitude 
of the vibrations; and to the “loss factor,” which 
is a way of expressing the fact that different 
materials have naturally different rates of 
heating. 

The speed, convenience, and uniformity of 
dielectric heating have led to its use in such ap- 
plications as the preheating of plastic preforms 
before molding, where it has reduced molding 
time, improved the finished product, and cut 
mold costs; the curing of plywood; the curing 
and drying of rubber; the drying of ceramic 
bushings; and similar uses. 


* ik * 


Industrial Safety Engineering Course 
Offered by University of Wisconsin 


The Extension Division of the University of 
Wisconsin is offering a new correspondence 
course in industrial safety engineering for the 
benefit of supervisors and others having to do 
with safety regulations in industry. Further 
information can be obtained from the University 
Extension Division at Madison, Wis. 


Resurfacing a Worn and Burned 
out Calender Roll at the Bryant 
Paper Co., Kalamazoo, Mich., by 
Using a Tool Tipped with Car 
boloy Cemented Carbide. The 
Diameter of These Rolls Ranges 
from 15 to 18 Inches, and the 
Length from 64 to 164 Inches. 
The Outside Diameter Must be 
Concentric within 0.001 Inch 


ation is 180 Surface Feet per Min 
ute, the Feed being from 0.015 
to 0.020 Inch per Revolution 


The Cutting Speed in This Oper f 
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Applications of Power 
Brushing in Turret 
‘Lathe Production 


TYPICAL example of the use of power 
brushing equipment in the manufacture 


_ of machinery is the deburring of gears for 
- turret lathes in the plant of the Warner & 
_ Swasey Co., Cleveland, Ohio. The equipment 
used for this purpose is a “Fascut” treated 
Tampico brush mounted on a stationary, 
electrically driven fixture. This equipment, 
' which is shown in Fig. 1, is a product of the 
- Osborn Mfg. Co., Cleveland, Ohio. A close-up 
view of a gear after the partial removal of 
' the burrs is shown in Fig. 2. Another appli- 


cation of power brushing in this plant is the 


cleaning of threaded parts, pinions, shafts, 
_and serrated parts in the heat-treating de- 
partment by means of disk-center, wire- 
section brushes. 


The finish obtained on a small turret lathe 


_ part by a power-brushing operation is shown 
in Fig. 3. This polishing operation is com- 


pleted in a fraction of a minute. Turret lathe 


handles are also polished to a smooth finish 
by means of power brushing. Preliminary 
to the polishing operation the handles are 
dipped in lead and then descaled. The disk- 
center wire brush used for this operation is 


' mounted on an electrically driven fixture. 


Fig. 1. Deburring a Turret Lathe Gear by the 
Use of a ‘“‘Fascut’’ Treated Tampico Brush, 
Mounted on an Electrically Driven Fixture 


Fig. 2. (Below Left) View of Turret Lathe Gear 


after Burrs have been Partially Removed 


Fig. 3. (Below Right) Turret Lathe Part Pol- 
ished to High Finish in a Fraction of a Minute 
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Compound-Angle Calculator 


N ingenious instrument designed to elimin- 

ate the tedious, time-consuming mathemati- 
cal calculations ordinarily required in solving 
drafting-room and tool-room problems involv- 
ing compound angles has been developed by 
Lawrence F. Palmer, Mentor, Ohio. This calcu- 
lator, for which patents have been applied, con- 
sists of a graduated base, a sub-base, graduated 
adjustable segments and rings, mounting gim- 
bals, and clamping studs, assembled as shown 
in Fig 1. By simply rotating, tilting, or adjust- 
ing the proper members of this instrument so 
that their vernier scale readings correspond with 
the known angles of a compound-angle problem, 
the resultant angle, or answer, can be read di- 
rectly from one of the scales. 

Referring to Fig. 1, the calculator base A has 
an integral block D with a circular dovetail 
groove in which a graduated 180-degree segment 
E is mounted. Segment EF carries a ring F on 
gimbals. Ring F is graduated to 180 degrees and 
is fitted with an inner ring H having a vernier 
scale which is adjustable concentrically within 
ring F. A segment J mounted by gimbals on the 
inner ring carries a vernier scale which engages 
an annular scale C mounted vertically on the 
sub-base B which is free to rotate on base A. 
Attached to the inner ring H, at right angles to 


Fig. 1. Instrument Designed to Simplify 
the Solution of Compound-angle Problems 
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Fig. 2. Diagram Illustrating Tool-grinding Problem 
Requiring Solution of Compound Angle 


the gimbals, is a segment K having a graduated 
arc of 120 degrees. 


On the lower side of the outer concentric ring | 
F is mounted a segment G, which is graduated F 
Segment K has a vernier scale 
attached to segment J. Knurled-head screws L, f 


to 180 degrees. 


M, and N are provided for clamping the various 
adjustable members at the settings required in 
solving specific problems. 

An example of one of the simpler compound- 
angle problems frequently encountered in tool 
grinding is presented in Fig. 2. Here a thread- 
cutting tool is shown on which the known angles 
are angle A between the cutting edges in the 
plane x—x and the front clearance angle B. It is 
desired to find the angle C between the front 
faces of the tool in plane y-y, at right angles to 
the inclined front edge mn of the tool. This angle 
would be required in cases where a holding block 
is used for grinding precision thread-cutting 
tools, as shown in Fig. 3. 

The trigonometrical solution of this problem, 
assuming that angle A equals 60 degrees and 
angle B equals 15 degrees, is as follows: 


0.57735 


__tan1/2A __ tan 30 deg. 
= 0.96592 


cos B cos 15 deg. 
= 0.59772 


£ == 30 degrees 52 minutes 
C = 61 degrees 44 minutes 


In solving this problem by means of the in- | 
strument shown in Fig. 1, it is simply necessary | 
to set the vernier on ring B to zero on scale A; | 
set scale EF to angle B (Fig. 2) or 15 degrees. | 


This brings szale C parallel to plane x—-x (Fig. 2), 
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ails and scale G parallel to plane y-y. Then rotate 


member J in scale C to 60 degrees, or the com- 


plement of 30 degrees, 4 (Fig. 2), and read on 
j the vernier on scale G 59 degrees 8 minutes, or 


‘the complement of 30 degrees 52 minutes —<{. 


Then 
C = 61 degrees 44 minutes 


As a further illustration of the value of the 
calculator in solving a somewhat more difficult 
compound-angle problem, suppose that a rec- 


tangular block is to be machined to form an 
angular face, the component angles A and B of 


which are as given in Fig. 4, the top face inclin- 
ing in two directions. If the plane of the top face 
of this block is extended downward until it in- 
tersects the horizontal plane, it will be seen that 


_ itis inclined at angle A with the horizontal along 


one side of the block and at angle B along the 
other side. 
Angles A and B are, therefore, the two com- 


) ponent angles of compound angle C;. This com- 


\ 
\ 
\ 
\ 
\ 


Fig. 3. Block for Grinding Thread-cutting 
Tool Machined to Compound Angle C, Fig. 2 


Fig. 4. Problem Requiring Solution of Com- 

pound Angle C, and Angle R when Angle A 

Equals 47 Degrees 14 Minutes and Angle B 
Equals 38 Degrees 10 Minutes 


pound angle is measured in a plane at right 
angles to the line of intersection vw of the angu- 
lar face plane of the block and the horizontal 
plane. Angle R represents the angle from one 
side of the block to the vertical plane in which 
the compound angle C; lies; thus with angle A 
equal to 47 degrees 14 minutes, and angle B equal 
to 38 degrees 10 minutes, it is required to find 
angle Ci, which is accomplished on the com- 
pound-angle calculator, Fig. 1, in the following 
manner: 

Set the vernier on ring B to zero on scale A 
and lock by tightening thumb-screw L. Since 
vertical scales FH and C are at right angles at 
this setting, this brings scale C parallel to plane 
voy (Fig. 4) and scale E parallel to plane 
woy. Set scale E to angle B, which equals 38 
degrees 10 minutes, and lock with thumb-screw 
M. Set J on scale C to angle A (47 degrees 14 
minutes) and lock thumb-screw N. This brings 
ring F parallel to plane vyw. Now unlock thumb, 
screw L and rotate member B, carrying scale C 
until scale K comes to zero. Scale C is now parallel 
to plane moy, and the gimbals in member J lie 
in line my. We can now read angle C; on scale C 
== 58 degrees 12 minutes, and since member B 
has rotated through angle R, we can read this 
on scale A — 36 degrees 1 minute. 


* * 


While industry rests in part on mechanistic 
factors that can be computed, it nevertheless 
depends on intelligent and ethical leadership. 
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OST of the copper-base alloys can be 
welded easily if the correct electrode 
and welding procedure are used. It is 

common practice, in handling these materials, to 
bevel the edges of the parts being joined in order 
to assure uniform fusion; to employ reverse 
polarity and the metallic-are process in making 
the weld; and to use aluminum-bronze electrodes. 
Such procedures as preheating and postheating 
of the work, the use of back-up plates to obtain 
depth of penetration without danger of the metal 
collapsing, substitution of the carbon-are for the 
metallic-are process, and the use of electrodes of 
different composition depend upon the composi- 
tion of the metal being joined. 


Recommended Practice for Welding 
Silicon Bronze 


Silicon bronzes are alloys of copper and silicon, 
usually with small additions of iron, manganese, 
and occasionally tin. The primary hardener, 
silicon, is present in amounts of 1 to 4 per cent, 
while secondary hardeners generally vary from 
0.25 to 2 per cent. Since these bronzes are ex- 
tremely hot-short, care must be exercised not to 
overheat the joint, which would otherwise tend 
to rack. 

For metallic-arc welding, reverse polarity 
(electrode positive, work negative—direct cur- 
rent) is used; for carbon-are welding, straight 
polarity (electrode negative, work positive—di- 
rect current) is recommended. However, for 
silicon bronze, the metallic-are process is gener- 
ally preferred. 
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Recommended Proce. 
dures for Joining Sili- 
con Bronze, Beryllium 
Copper, Aluminum 
Bronze, and Brasses of 
Various Compositions 


By H. HOSE, Welding Engineer 
Ampco Metal, Inc. 
Milwaukee, Wis. 


Sheets up to 5/32 inch thick can be butt- 
welded without beveling by leaving a small open- 
ing between the pieces to be joined, but a copper 
back-up bar with a small groove in it to allow 
for slag settlement assures 100 per cent penetra- 
tion without danger of the metal collapsing, and 
chills it through its hot-short range. Sheets of 
greater thickness are prepared with either a 
single or a double vee having an angle of 60 de- 
grees or more, but a back-up bar is always essen- 
tial for depositing the first pass. The black oxide 
remaining on some of the heavier sheets must be 
removed by grinding to insure a sound joint. No 
preheat is required. 

The weld metal should be deposited in stringer 
beads, using a short arc, and a small pool should 
be maintained to avoid overheating the hot-short 
base metal. While the electrode deposits are not 
hot-short, it is generally advisable to peen them 
to relieve stresses. In making butt welds, it is 
not necessary to build the weld above the surface 
of the work, as the weld deposit has a higher 
tensile strength than the parent metal; slag 
should be thoroughly removed from each bead 
before applying the next. To keep long sheets 
in alignment, they may be tacked at 6-inch in- 
tervals and the back-step method of welding em- 
ployed. For fillet welding, it is advisable to have 
the work positioned so that all welding can be 
done in the down-hand position to avoid under- 
cutting. 

On applications where steel has to be joined 
to silicon bronze by fillet welds, the work should 
be in such a position that the steel will be mostly 
in the vertical plane and the bronze mostly in the 
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of Copper-Base Alloys 


eer 


horizontal plane to avoid under-cutting and slag 
inclusion in the bronze, as the steel has far more 
attraction for the weld metal than the copper- 
base alloys. 


Procedure in Joining Beryllium Copper 


Beryllium copper is an alloy of copper to 
which beryllium is added as the primary hard- 
ening element. The beryllium content varies 
between 1 and 2.5 per cent. Secondary harden- 
ing elements may be either nickel or cobalt in 
amounts up to approximately 1 per cent. The 
beryllium oxide that forms while welding is 
highly refractory, which is the reason why this 
metal does not weld as easily as some of the other 
copper-base materials. 

Beryllium-copper alloys have high strength com- 
bined with good ductility—the higher strength 
and hardness being attained through heat-treat- 
ment. In the wrought, hard forms, a tensile 
strength as high as 190,000 pounds per square 
inch can be developed by heat-treatment, with an 
elongation in 2 inches of 3 per cent. 

These alloys are used in the wrought form for 
springs. As a casting alloy, they are limited to 
applications where extreme hardness and non- 
magnetic or non-sparking characteristics are de- 
sired. In addition, they are sometimes used in 
connection with resistance welding equipment 
where a combination of high hardness and com- 
paratively high conductivity is required. 

The electrodes used for the arc-welding of 
beryllium copper are similar to those employed 
for silicon bronzes, as shown in the accompany- 
ing table. Ampco-Trode No. 10 is used for re- 
pair welding of beryllium copper where the 


Fig. |. An Aluminum- 
bronze Pickling Tank 
that was Fabricated from 
Rolled Plate by the Use 
of Aluminum-bronze 
Electrodes and the Met- 


allic-arc Process 


higher electrical conductivity of beryllium cop- 
per is not required or for joining beryllium cop- 
per to dissimilar metals. Beryl-Trode electrodes 
are used where the hardness and electrical con- 
ductivity of the stock have to be maintained. De- 
posits made with this electrode have a hardness, 
as welded, of 155 to 165 Brinell, and a hardness 
after heat-treatment of 290 to 310 Brinell. 

The material should be prepared for welding 
the same as other copper-base materials; that is, 
vees should have a 90-degree included angle for 
butt-welding, with a root opening sufficiently 
large to assure 100 per cent penetration. Wher- 
ever a copper or carbon back-up bar is used, it 
prevents burn-through and collapsing of the 
metal. In repairing a defect in a casting that 
does not extend all the way through the material, 
the vee should have a radius on the bottom of at 
least 3/16 inch. As is true of all materials to be 
welded, the surface should be perfectly clean. 

Preheating is not necessary on small objects, 
but increasing the temperature of large masses 
to from 400 to 600 degrees F. will aid in obtain- 
ing a smooth weld and help prevent under-cut. 

The work should be positioned so that all weld- 
ing can be done in the down-hand position. The 
weld metal can be deposited in either stringer 
beads or weave beads three to four times the 
width of the electrode diameter. As the metal 
transfer of the beryllium-copper electrode is 
globular and erratic, a slightly longer arc may 
at times have to be used than when welding with 
Ampco-Trode electrodes; otherwise, freezing of 
the electrode to the base metal may occur. 

In welding against the scarf or bevel, an in- 
crease in arc length helps to wash the metal 
against the side walls and prevents under-cut- 
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tween beads. 
necessary, but is beneficial. 

In cases where heat-treated beryllium-copper 
tools are being welded to steel shanks, and sim- 
ilar operations, care must be taken to see that 
the hardened working edge does not attain more 
than 600 degrees F.; otherwise the properties 
obtained through heat-treatment will be de- 
stroyed. This can be prevented by immersing 
the working edge into cool water occasionally to 
prevent overheating. 

If maximum hardness is to be developed in the 
Beryl-Trode deposit, it must be heated to 1450 
degrees F. and held at that temperature for one 
hour per inch of thickness; then water quenched; 
and finally drawn at 600 degrees F. for one hour 
The electrode deposit 
hardness, as welded, is 150 to 160 Brinell. After 
heat-treatment, it is about 300 Brinell. 


of thickness. 


ting. Slag should be thoroughly removed be- 
Peening between layers is not 


The Welding of Aluminum Bronze 


Aluminum bronze is an alloy of copper with 
from 5 to 11 per cent aluminum. In a great many 


industries, the harder grades are used in making 
dies for the precision drawing and forming of 
stainless steel and mild steel sheet. Such dig 
have less tendency to seize and gall than thog 
made from ferrous metals, but occasionally they 
are broken in service and have to be repaired 


by welding. 


In the case of a complete fracture, the crack 
is ground from both sides to form a double vee 


having a 60- to 90-degree included angle with a 
3/16-inch radius at the bottom, a 1/8- to 3/16. 

inch lip being left between the double vee to | 
maintain the original dimensions of the die, | 


When a die has only a surface defect, the area 


is ground so as not to leave any deep crevice or | 


straight wall that might entrap slag. 


After the preparation has been completed, the | 
die is placed in a furnace or preheated by other | 
suitable means to 1150 degrees F. For a large | 
or intricate die, the initial temperature of the | 


furnace should not be over 500 degrees F.; it 


may then be brought up to the desired preheat | 
in less than an hour. Smaller dies may be re- | 
paired successfully by preheating the area to be 


welded and the directly opposite side simultane- 


Electrodes for Welding Copper-Base Alloys 


Material 


Silicon 
Bronze 


Electrode 


Process 


Size 
(Inches) 


Current 
Range 
(Amperes) 


Voltage 
Range 
(Volts) 


Metallic Carbon 
Arc Arc 


Polarity 


Preheat 


Postheat 


Ampco-Trode 10 


1/8 
5/32 
3/16 
1/4 


90-130 
130-170 
160-210 
225-300 


24-28 
24-28 
26-32 
28-34 


Preferred .. 
ow Yes 


Reverse 
Straight 


No 


No 


Beryllium 
Copper 


Ampco-Trode 10 
or 
Beryl-Trode* 


1/8 
5/32 
3/16 

1/4 


90-150 
130-200 
160-250 
225-350 


24-28 
24-28 
26-32 
28-34 


Yes 


Yes 


Reverse 
Straight 


400 to 600 de- 
grees F. on 
large pieces 


1450 degrees F. 
for one hour 
per inch of 
thickness. 
Draw at 600 
degrees F. for 
one hour per 
inch of thick- 
ness 


Aluminum 
Bronze 


Ampco-Trode 250 
or 
Ampco-Trode 300 


1/8 
5/32 
3/16 

1/4 


90-130 
130-170 
160-210 
225-300 


24-28 
24-28 
26-32 
28-34 


Yes 


Yes 


Reverse 
Straight 


700 to 1150 
degrees F. 


1150 degrees F. 
for one hour 
per inch of 
thickness and 
air cool 


Brass 


Ampco-Trode 10 


Phos-Trode 


1/8 
5/32 
3/16 
1/4 
5/16 
3/8 


1/8 
5/32 
3/16 
1/4 


130-210 
185-265 
220-325 
275-400 
340-470 
425-575 


80-135 
100-190 
140-270 
200-350 


24-30 
26-32 
26-32 
30-37 
32-42 
33-42 


24-30 
26-32 
26-32 
30-37 


Yes 


Yes 


Reverse 


Reverse 


400 degrees 
F. for low 
zine alloy to 
800 degrees 
F. for high 
zinc alloy 


*Beryl-Trode in 5/32- and 3/16-inch sizes only. 
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ously with an acetylene torch or other suitable 
heating equipment; but at no time should the 
preheat or inter-pass temperature be allowed to 
drop below 700 degrees F. 

An aluminum-bronze electrode producing a 
Brinell hardness corresponding with that of the 
die may be applied with either the metallic-arc 
or the carbon-are process. After sufficient weld 
metal has been deposited on one side to hold the 
die together, the work should be turned over, and 
the lip ground out to assure 100 per cent pene- 
tration. Weld metal can be deposited on alter- 
nate sides to prevent warpage. Slag should be 
thoroughly removed between beads or layers to 
assure a Slag free deposit. When only a small 
defect is to be repaired, the carbon-arc process 
is preferred, since it eliminates spatter that 
might mar the adjoining finished surface. To 
prevent marring in using the metallic-are pro- 
cess, the die can be protected with sheet asbestos, 
which will also help to maintain the preheat. All 
welding should be done in the down-hand posi- 
tion to avoid under-cut. 

To remove stresses after the parts have been 
joined, the die should be placed in a furnace and 
held at 1150 degrees F. for one hour per inch of 
thickness, following which it should be cooled in 
still air. 


Special Requirements for Welding Brass 


The words bronze and brass are often mis- 
applied. Brass is an alloy of copper and zinc, 
and may contain other elements, while bronze is 
a copper-base material which may contain vari- 
ous elements, excluding zinc. Such metals as 
Muntz metal, manganese bronze, Naval brass, 
and Admiralty bronze come under the true head- 
ing of brass. 

As both brass and bronze can be successfully 
welded with either an aluminum-bronze or a 
silver-bronze electrode, the procedure described 
will cover the use of both rods. The former is 
used where extremely high tensile strength and 
high fatigue- and corrosive-resistant values are 
desired; while the latter is used where the tensile 
strength does not have to exceed 40,000 pounds 
per square inch and where exceptional fatigue- 
and corrosive-resistant values are not necessary. 

A better joint results if, before welding, frac- 
tures or defects are gouged out to the solid base 
metal. The side walls of the area to be welded 
should be scarfed to an angle of not less than 
45 degrees (90 degrees over all in a V-groove), 
and in case of a V-weld, the root should have at 
least a 3/16-inch radius or larger, depending 
upon the size of electrode used. If sharp angles 


Fig. 2. . Aluminum-bronze Venturi Tubes Fabri- 
cated from Castings and Rolled Plate with 
Aluminum-bronze Electrodes 


or crevices are allowed to remain, slag inclusions 
and lack of penetration will be encountered. 

A preheat of 400 degrees F., minimum, is 
necessary. Those brasses with a low zinc con- 
tent weld readily at this preheat, while those 
with a high zinc content, like Muntz metal, Naval 
brass, and manganese brass, will weld far more 
readily if a preheat of 800 degrees F. is used. 

On brass, all welding must be done in the 
down-hand position, and the largest sized elec- 
trode practical should be used. Owing to zinc 
volatilization, some difficulty may be encountered 
in getting the deposit started. The arc has to 
be concentrated at the starting point until suffi- 
cient zinc has been burned out to permit fusion 
and after fusion has been obtained, the arc must 
be concentrated mostly on the weld deposit to 
minimize further volatilization. 

Whenever possible, the weld metal should be 
deposited in layers approximately three times 
the width of the electrode diameter, using a 
weaving or oscillating motion of such frequency 
as to keep the outer edge of the pool molten, and 
hesitating at the opposite edge to fill in the under- 
cut which is apt to occur. Unless the arc is 
lengthened when welding against the scarf or 
bevel, the weld metal may not wash against the 
side, and a weak joint will result. 
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New Engineering 
Courses at Lehigh 


Revision of the civil, me. 
chanical, and industrial engi- 
neering curricula at Lehigh 
University, effective this fall, 
will include the introduction 
of nineteen new courses. In 
addition, all engineering 
students will be required to 
study machine shop practice 
during a four weeks’ sum- 


Surface Hardening of Ice-skate Runners by Induction Heating 
has Resulted in a Production Rate of 240 Blades per Hour 


High-Frequency Hardening 
of Ice-Skate Runners 


Induction heating, applied to the surface hard- 
ening of ice-skate runner blades by the Induc- 
tion Heating Corporation, New York City, has 
resulted in a production rate of 240 blades per 
hour with but 20 kilowatts of input power. In 
this set-up, the runners of S A E 1065 steel ice 
skates, fed progressively along a conveyor, are 
heated to from 1550 to 1600 degrees F. as they 
pass through the work coil, after which they are 
quenched immediately by an automatic water 
spray. Both heating and quenching are very 
rapid and automatically controlled. Only a 1/4- 
inch depth of each ice skate cutting edge is hard- 
ened to 63 to 65 Rockwell C, which is the maxi- 
mum hardness obtainable for this particular 
type of steel. A Thermonic Model 1070 gener- 
ator was used to produce the high-frequency cur- 
rent required for this operation. 

Localized hardening of a section of the cutting 
edges has resulted in a definitely improved prod- 
uct. ‘The cutting areas, subject to abrasion and 
wear, are made very hard and wear-resistant, 
while the unheated, non-working surfaces are 
left soft, tough, and elastic. Rejections due to 
warpage, decarburization, and scale formation, 
produced by previous hardening procedures, 
have thus been eliminated. 


One of the most important supervisory func- 
tions is the development of personnel—the build- 
ing of men for better jobs. 
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mer term at the end of the 
freshman year and to spend 
eight weeks in industrial em- 
ployment between their jun- 
ior and senior years. Revi- 
sion of the curricula follows 
a study of the problems of 
technical education and the 
needs of modern industry. 
Six new industrial engineering courses will be 
introduced in the senior year to provide for ad- 
vanced study in fields of production control, 
quality control, product engineering, work sim- 
plification, job evaluation, and industrial rela- 
tions. New courses to be added by the mechanical 
engineering department are airplane structural 
analysis, stress analysis for design, and experi- 
mental methods in aerodynamics. Seniors major- 
ing in mechanical engineering will be given a 
wide latitude in the selection of advanced courses 
in the fields of air-conditioning, refrigeration, 
general aeronautics, aeronautical and automotive 
engines, advanced machine design, power plants, 
machine analysis, and internal combustion 
engines. 


* * 


With technological advance arising from im- 
proved tools comes more and better production 
of goods and services offered for exchange. With 
greater production, conditions affecting custom- 
ers, workers, and owners are changed. The 
changed conditions sometimes are reflected in 
higher wages, sometimes in lessened physical 
effort, sometimes in shorter hours, sometimes in 
lowered prices, sometimes in greater range and 
improved quality of products, and sometimes in 
increased profits. But no valid case can be made 
for assigning all the benefits that accrue to any 
single purpose or group. The maximum social 
benefit from increased production is always ob- | 
tained by letting competition balance the gains 4 
which go to customers, workers, and owners.— © 
Enders M. Voorhees, Chairman, Finance Com- © 
mittee, United States Steel Corporation 
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Aluminum Second Ranking 
Metal in Industry 


HE phenomenal wartime demand for alu- 
minum and the resulting post-war acceptance 
of this light-weight metal have elevated it to a 
position as the second ranking metal of peace- 
time industry, in terms of volume produced. Iron 
(steel) alone is produced in larger volume today. 
Also significant has been the marked shift of 
emphasis in demand for aluminum in 1946, with 
architectural applications soaring as the field 
requiring the largest percentage of this metal. 
The capacity for producing aluminum is four 
times as great as in the highest pre-war year. 
A recent estimate by the Civilian Production 
Administration indicated that in 1946 produc- 
tion of aluminum in the United States totaled 
about 836,000,000 pounds—this is almost three 
times as much as was produced by the nation in 
1938. However, it has been estimated that the 
production of aluminum in 1947 may approxi- 
mate 1,260,000,000 pounds. During 1946, nearly 
all of the war-built Government-owned aluminum 
plants capable of economic peacetime operation 
were leased or sold to private industry. There 
are now three major producers that serve the 
nation as sources of new aluminum. 


Fiftieth Anniversary of the 
Fellows Gear Shaper Co. 


HE fiftieth anniversary of the Fellows Gear 

Shaper Co., Springfield, Vt., was celebrated 
on December 12 with an “open house,” held in 
the plant. This company, which was organized 
on July 13, 1896, was founded by Edwin R. Fel- 
lows for the purpose of manufacturing a gear- 
shaping machine and a cutter. According to the 
records of the organization meeting, the first 
duties of Mr. Fellows were “to erect a shop and 
to acquire machinery at an expense not to exceed 
$5000.” Seven men constituted his entire labor 
force. 

As the requirements of industry increased, the 
business steadily grew from the making of the 
two original products to the manufacture of an 
extensive line of gear cutting, finishing, and in- 
spection equipment. The company has been in- 
strumental in the development of many of the 
present-day high-precision machines essential to 
the mass production of highly accurate gears 
and other generated parts. 

The present officers of the company are E. J. 
Fullam, president; E. W. Miller, vice-president 
and general manager; and R. M. Fellows, vice- 
president and treasurer. 


The Threaded Section that is being Ground on This Large Axle Housing Has Twelve Threads per 


Inch, is 15/16 Inch Long, and is 2 1/4 Inches Pitch Diameter. 
Solid in About Thirty Seconds on a Jones & Lamson Thread Grinder. 


The Thread is Ground from the 
The Wheel is a Resinoid 


Type that has been “Skip-rib Dressed’’ with a Diamond Form Tool 
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THE PROPERTIES AND NEW APPLICATIONS OF 
MATERIALS USED IN THE MECHANICAL INDUSTRIES 


Chemical Finish for Aluminum 
and Aluminum Alloys 


Colonial Alloys Co., Philadelphia 29, Pa., has 
recently announced a process known as “Chemox- 
iding” for finishing aluminum and aluminum 
alloys. Lustrous, glossy finishes that are rela- 
tively hard and of excellent corrosion resistance 
are produced by the process, and no paints, 
enamels, or lacquers are required. 

The processing cycle of work includes de- 
greasing and cleaning, Chemoxiding, and rins- 
ing. Colorings range from a light gray through 
marbleized to light brown, depending upon the 
timing and alloys of aluminum used. Chemoxid- 
ing is particularly suitable as a finish in such 
applications as sheets, tubes, extruded parts, and 
rods after fabrication; in cases where inserts of 
steel, brass, or copper are present; where a good 
base for paints and lacquers is desired; where 
no paints or lacquers are required or desired; 
when brazed aluminum assemblies must be pro- 
cessed; and when polishing is not required or is 


Beryllium Copper Used for Electrical 
Contact Springs 


Beryllium copper is constantly finding new 
applications. Recently, the Gibson Electric Co., 
8350 Frankstown Ave., Pittsburgh, Pa., intro- 
duced electrical contact springs made from beryl- 
lium copper. These contact springs are recom- 
mended for use where exceptional spring prop- 
erties, combined with high electrical conductiv- 
ity, are required. 

Beryllium copper has a modulus of elasticity 
of 18,500,000 as compared with 16,800,000 for 
phosphor bronze. In addition, it is claimed to 
have better fatigue resistance. Its tensile 
strength, developed by heat-treatment, is from 
175,000 to 200,000 pounds per square inch, 
whereas phosphor bronze has a tensile strength 
of about 100,000 pounds per square inch. These 
physical properties make beryllium copper an 
outstanding spring material among non-ferrous 
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metals. Its electrical conductivity is also con- 
siderably higher than that of phosphor bronze. 
Because of its hardness, beryllium copper is also 
often used for contact supports where good wear 
resistance is required. 

The Gibson Electric Co. continues to make 
phosphor-bronze contact springs for purposes 
where high physical and electrical properties are 
not as important as reduced cost. In other words, 
there is a definite place both for phosphor-bronze 
and for beryllium-copper contact. springs... .202 


New Use for Nylon—Hammers with 
Soft Faces 


A new “soft” hammer which is claimed to have 
all the features of other types of soft hammers, 
but none of the disadvantages, is made from 
nylon by the Danielson Mfg. Co., Danielson, 
Conn. This company states that nylon has been 
proved by exhaustive tests to have superior 
qualities for use in soft hammers. It wears ex- 
tremely well, does not chip or mushroom, has 
no rebound, is resistant to fire, chemicals, and 
oils, and does not heat up or change in shape 
under continued use. 

The company has had an unusual opportunity 
to compare the new material with materials reg- 
ularly used, since it has manufactured a com- 
plete line of soft impact hammers for many 
years. The new nylon hammer is designed for 
machine shops and repair shops, as well as for 
home repair work and model building....... 208 


Metal Cleaners for Aluminum Alloys 
and Ferrous Metals 


Two new products—Pennsalt Cleaner A-22 
for aluminum alloys and PM-95, an acid-base 
cleaning and descaling compound—have been 
placed on the market by the Pennsylvania Salt 
Mfg. Co., Philadelphia 7, Pa. 

Pennsalt Cleaner A-22 is a general-purpose 
soak tank cleaner for use on all aluminum alloys. 
The most common applications are cleaning 
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aluminum before anodizing, chromodizing, phos- 
phatizing, and other pre-painting treatments, 
and before deoxidizing and subsequent spot- 
welding. 

Pennsalt PM-95 is a specially prepared clean- 
ing and descaling compound for ferrous metals, 
and contains additional agents for surface action 
and inhibition. Suggested uses are general pick- 
ling and metal descaling, especially for oxides 
resulting from heat-treating or annealing that 


Oxidation and Heat Resim of 
Starfak Greases Improved 


The Texas Co., 185 E. 42nd St., New York 
City, has recently announced improvements in 
their Texaco Starfak greases L, M, and H. Oxi- 
dation and heat resistance have been improved, 
and better low-temperature characteristics have 
been obtained through the use of special, highly 
refined, high-viscosity index, low-pour oils.. .205 


Plastic Sleeves and Caps Used to 
Protect Tubing and Threads 


A plastic material that can be shrunk over the 
end of tubing, threaded pipes and parts, and 
precision machine surfaces to serve as a pro- 
tective covering during shipment, storage, and 
plating, painting, and fabricating operations has 
been developed by the Plastics Division of the 
General Electric Co., Pittsfield, Mass. 

The covering is made of tough, durable, highly 
moisture- and chemical-resistant material, which 
prevents the entry of possible contaminants into 
tubing and the damaging of threads. As a cov- 
ering for drills or other tools, it may be used to 


Caps Made of Plastic 
Material are Shrunk 
over Ends of Tubing 
and Threads to Serve 
as a Protective Cov- 
_ ering during Shipment, 
Storage, and Painting, 
Plating, and Fabricat- 
ing Operations 


replace grease in preventing rust and corrosion, 
as well as to guard against contact damage. 

It is available in the form of caps, sleeves, and 
tubing, which before application are swollen by 
allowing them to remain in a special dilator 
solution for from three to four hours. Because 
the caps, sleeves, and tubing swell to 50 per cent 
over the normal diameter, they can be easily and 
rapidly applied on an assembly line. The plastic 
is tough, even in the swollen state, and no split- 
ting occurs when applying. Upon drying, it 
shrinks to less than the original size and forms 
a tight fit around the product. The caps and 
sleeves are easily removed by slitting with a 


Concrete-Floor Repairing Compound 
Improves with Use 


The Monroe Co., 10706 Quebec Ave., Cleve- 
land 6, Ohio, has introduced on the market a re- 
pairing compound for concrete floors, known as 
“Swift-Floor,” that sets by compression rather 
than by water evaporation. This compound, 
which contains no asphalt, cement, or gravel, 
sets in one minute, and becomes harder as traffic 
passes over it. It does not crack, crumble, or 
curl, and can be rolled out to a feather edge. .207 


Adhesive for Bonding Buna-N 
Rubber and Vinyl Films 


A synthetic, waterproof adhesive, more resis- 
tant to oxidation than similar natural rubber 
compounds, has been developed by E. I. du Pont 
de Nemours & Co., Inc., Wilmington 98, Del. The 
new cement is recommended for bonding Buna-N 
type synthetic rubbers and viny] films or sheet 
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stocks to rigid surfaces such as steel, aluminum, 
glass, wood, or concrete. 

The new adhesive, designated No. 5118 “Fair- 
prene” adhesive cement, is a thermoplastic, syn- 
thetic, elastic composition that does not require 
vulcanization to obtain maximum adhesive 
strength. Oils or straight gasoline will weaken 
the bond strength only slightly, although aro- 
matic hydrocarbons will destroy the bond. Its 
adhesive strength is unaffected by temperatures 
as low as 40 degrees F., but is weakened at tem- 
peratures of 160 degrees F. and above. Full bond 
strength is regained, however, after cooling to 
normal temperatures. 

The new adhesive is cold-setting. It will dry 
to a tacky surface under average conditions in 
three to ten minutes, and will dry completely 
within two hours, 


High-Density Alloy for Weight 
Balancing Applications 


Three types of a high-density alloy known as 
dense alloy No. 112, which is composed largely 
of tungsten, with the addition of some cobalt, 
nickel, silver, and copper, are being produced by 
the Callite Tungsten Corporation, 544 Thirty- 
ninth St., Union City, N. J. This alloy has a 
density of about 0.620 pound per cubic inch, 
which is about 50 per cent greater than that of 
lead. It is readily machinable, and can be milled, 
turned, drilled, or tapped without difficulty. 

The No. 112 alloy has already found applica- 
tion in balancing weights, where space is of 
prime importance. The alloy is produced by 
powder metallurgy. It is available in round, 
square, and special shapes. The new alloy can 
be brazed or soldered by standard methods.. .209 


Plastic that Screens out Infra-Red 
and Ultra-Violet Rays 


“Infropake,” a plastic material that transmits 
approximately 84 per cent visible light, with 
practically no ultra-violet transmission between 
200 and 400 milli-microns, and about 15 per cent 
infra-red transmission from 750 to 1500 milli- 
microns, has been announced by the Chas, 
Fischer Co., 749 Atlantic Ave., Brooklyn 17, 
N. Y. Experimental evidence indicates very 


little transmission of frequencies ranging be- ; 


tween 1500 and 2000 milli-microns. 

Wherever people work in the glare of light- 
ing units that emit infra-red and ultra-violet in 
sufficient intensity to be harmful, industrial 
goggles and windows made of Infropake can be 
used to furnish eye protection. Such goggles and 
windows range from very dense plates of Infro- 
pake to those of the most transparent variety. 
Replacement industrial goggle lenses to fit exist- 
ing frames are also to be made available... . .210 


Absorbent Compound for Wet 
and Greasy Floors 


An oil, grease, and water absorbent compound 
produced from a unique alumina silicate mate- 
rial and capable of absorbing from 120 to 140 
per cent of its own weight has been brought out 
by the Blue Mountain Clay Co., Inc., of Memphis, 
Tenn. Used on oily, greasy, or wet floors, the 
absorbent eliminates danger of accidents due to 
slipping, and at the same time, keeps floors clean 
and minimizes chances of flash fires. The granu- 
lar absorbent material has the advantage of 
being free from dust and non-abrasive, and gives 
high coverage per pound. ................. 211 


To Obtain Additional Information on Materials of Industry 


To obtain additional information about any of the materials described on these pages, fill in 
below the identifying number found at the end of each description—or write directly to the 


manufacturer, mentioning name of material as described in February, 1947, MACHINERY. 


No. No. No. No. No, 


No. No. No. No. No. 
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CHANISMS 


Mechanisms Selected by Experienced 
Machine Designers as Typical Examples 
Applicable in the Construction of 
Automatic Machines and other Devices 


Mechanism for Interrupting a Feeding Device at Adjustable 
Predetermined Positions 


By CHARLES F. SMITH 


The motion of the link-feeding plunger in a_ release block K, by means of the dogs L on disk 
window-sash chain-forming machine is inter- M acting through lever N, as shown in Figs. 3 
rupted by the mechanism shown in the illustra- and 4. Disk M is mounted on shaft O, which 
tion when the chain has been formed to a pre- reverses. The amount of rotation of the disk in 
determined length. The individual 


nd links of the window-sash chain are 
te- fed from magazine A, Fig. 1, by 
40 means of the feeding plunger B. 
ut Each link is fed through the open- 
Lis, ings in the ends of the preceding 
he link and into spindle C. Spindle C, 
to by means of the cam mechanism 
an shown in general outline only at 
1U- the top of Fig. 1, turns each link 
of through 90 degrees in preparation 
yes for the forming operations. 

11 Feeding plunger B is recipro- 


cated by slide D, which is actuated 
by cam E through lever F. Cam E 
is keyed to shaft G, and rotates at 
constant speed in the direction in- 
dicated by the arrow. Spring H 
keeps the cam roller mounted on 
the end of lever F in contact with 
cam E except when the reciprocat- 
ing motion of slide D is interrupted. 
~The feeding of the links by 
plunger B and slide D is inter- 
rupted by latch J coming in con- 
tact with block K, which is fast- 
B ened to the slide. Latch J is recip- 

rocated horizontally, to contact or 


Fig. |. Plan View of Mechanism that 
Feeds Links from Magazine A for Form- 
ing Window-sash Chain W 
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either direction is controlled by gear P, dogs Q, 
and switch cam R, Fig. 2. The dogs L are ad- 
justable, and are tightened in position on disk M 
to synchronize with the amount of reversing 
rotation that is imparted to the shaft O by 
gear P. 

Switch cam R contains a swivel-block S which 
is held in the switch cam body by means of cap 
T. Swivel-block S has gear teeth machined on 
the periphery of its shoulder to engage with rack 
U. Switch cam R, being keyed to shaft G, ro- 
tates continuously in the direction indicated by 
the arrow. With swivel-block S in the position 
shown, gear P rotates in a counter-clockwise di- 
rection. However, when dog Q, shown mounted 
on the right-hand side of gear P in Fig. 2, comes 
in contact with rack U, the rack moves to the 
left, swiveling block S and moving the thread 
on the swivel block to the position indicated by 
the broken lines. Swivel-block S is temporarily 
locked in this position by the spring-actuated 
bolt V. The gear P now rotates in a clockwise 


direction until the dog Q shown on the left side 
of gear P in Fig. 2 pushes rack U back to its 
original position, again reversing the rotation of 
the gear. 

The amount of travel of gear P in each direc. 
tion is controlled by the position of the adjust- 
able dogs Q. A diametral pitch of 4 and approxi- 
mately 100 teeth were found to be the most satis- 
factory for gear P for the purpose intended. 
These teeth must be narrow and cut on an angle 
from both sides, as shown in the enlarged view 
at Z in Fig. 2, in order to match the teeth of the 
swivel-block S. 

This mechanism has been adapted, with cer- 
tain modifications, to the counting of various 
articles. In counting large quantities, where the 
size of gear P might become prohibitive, it is 
possible to reduce the speed of the switch cam R 
by interposing gearing between it and the driv- 
ing shaft, thus giving the same effect in the 
interrupting motion as an increased number of 
teeth on gear P. 


Fig. 2. Switch Cam R, by Means of Swivel-block S and Rack U, Rotates and Re- 
verses Gear P. The Amount of Rotation in Each Direction is Controlled by the 
Position of Dogs Q. Fig. 3. Feeding of the Links is Interrupted by Latch J 
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Method Developed for Bonding 
Plastics to Metals 


Satisfactory bonding between plastics and 
metals has been practically impossible in the 
past, primarily because of the difference in the 
coefficients of expansion of the two types of 
materials. Plastics have relatively high coeffi- 
cients of expansion, compared with metals, and 
changes in temperature create forces that pre- 
vent satisfactory bonds. Investigations at the 
National Bureau of Standards by P. S. Turner, 
of the Plastics Section, have revealed that it is 
possible to obtain a rigid bond, practically in- 
dependent of temperature changes, between 
these materials by matching the thermal coeffi- 
cient of expansion of the bonding material with 
that of the other components. 

For example, a mixture of 90 per cent poly- 
styrene and 10 per cent aluminum oxide was 
chosen as the bond between polystyrene sheets 
and brass inserts. Previous to bonding, the brass 


Fig. 4. The Motion of Latch J is Controlled by 
the Position of Dogs L on Disk M, the Dogs 
Acting through Lever N 


caused the plastic to crack, since the coefficient 
of linear expansion of polystyrene is about four 
times that of brass. Fused aluminum oxide was 
chosen for use in the mixture because it has a 
low coefficient of linear thermal expansion and 
a high modulus of elasticity compared to its 
density. Its choice also was determined by its 
desirable electrical properties; there was no ap- 
preciable change in the electrical resistance of 
polystyrene when the filler was added. 


* * * 


Prize Contest for Papers on 
Resistance Welding 


The Resistance Welder Manufacturers Asso- 
ciation has announced that $2000 in cash prizes 
will be awarded this year for outstanding papers 
dealing with resistance welding. One prize of 
$750 will be given for the best paper emanating 
from an industrial source, consulting engineer, 
private or government laboratory, etc., the sub- 
ject matter of which is concerned with resistance 
welding in any of its phases. A prize of $500 
will be awarded for the second best paper, and 
a prize of $250 for the third best paper in this 
classification. 

Prizes will also be given for papers emanating 
from a university source that are considered to 
make the greatest original contribution to the 
advancement and use of resistance welding. The 
first prize in this group will be $300, and the 
second prize $200. The contest, which opened 
on August 1, 1946, will close on midnight, July 
31, 1947. Papers entered in the contest should 
be sent to the American Welding Society, 33 W. 
39th St., New York 18, N. Y., from whom fur- 
ther information as to the requirements can be 
obtained. 


* * * 


Course in Lubricants and Lubrication 


The Milwaukee Chapter of the American So- 
ciety of Lubrication Engineers has organized a 
free course of eleven weekly lectures on lubri- 
cants and lubrication, specifically designed to 
meet the needs of production, maintenance, and 
shop personnel. The first lecture was given on 
January 6. This project is part of the educa- 
tional activities undertaken by the Society with 
a view to improving the standards of lubrication 
practice. 

Further information can be obtained from 
Henry E. Mahncke, Westinghouse Research Lab- 
oratories, Ardmore Blvd., East Pittsburgh, Pa. 
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Special Machine Performs Multiple Operations 
in Five Different Directions 


LL of the drilling, boring, reaming, facing, 
and tapping operations required in the pro- 
duction of cast-iron gas-regulator bodies are 
being performed in the plant of the Reliance 
Regulator Co., Alhambra, Calif., on a special 
multiple-unit machine recently built by Baker 
Brothers, Inc., Toledo, Ohio. This machine has 
a four-station automatic power indexing table. 
Built around this indexing table are ten inde- 
pendently fed auxiliary units, consisting of four 
self-contained hydraulic units mounted in hori- 
zontal and vertical planes; one inverted rack and 
pinion fed unit; and five single-spindle lead- 
screw tapping units, also mounted in horizontal 
and vertical planes. 

The operations performed by this machine re- 
quire the work to be presented to the tools from 
five different angles or directions. All holes 
machined by the horizontal units require two 
separate operations. The main hole in the ver- 
tical plane is machined in five separate opera- 
tions. Flexibility of adjustment is provided in 
this machine to accommodate regulator housings 
of various sizes, some being 3/4-, 1-, and 1 1/4- 
inch pipe tap size, and some having flanges with 
eight holes in one bolt circle, while others have 
ten holes located on a different bolt circle. The 
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multiple head furnished on the unit at the first 
working station has eighteen spindles, arranged 
to pivot in such a manner as to accommodate 
different bolt circles without requiring the head 
to be removed from the unit. 

The sequence of operations is as follows: At 
Station 1, Position 1, one part is loaded into the 
fixture and the horizontal unit drills either eight 
or ten flange holes 15/64 inch in diameter; at 
Position 2, one part is rechucked under a ver- 
tical unit which employs a combination drill, 
core-drill, and counterbore having diameters of 
0.933, 0.750, and 0.437 inch, respectively. At 
Station 2, Position 1, an angular unit is employed 
to perform combination drilling and reaming 
operations to diameters of 31/64 inch and 0.500 
inch; then the left horizontal unit performs 
combination core-drilling and facing operations 
to diameters of 1 1/2 and 2 inches. 

At Station 3, Position 1, the rear horizontal 
unit core-drills holes either 3/4 inch, 1 inch, or 
1 1/4 inches in diameter; then a vertical unit 
performs a combination core-drilling operation 
to diameters of 15/16 and 45/64 inch; at Posi- 
tion 2 the rear horizontal unit core-drills either 
3/4-inch, l-inch, or 1 1/4-inch holes; following 
this, the vertical unit finish-reams and counter- 
bores the 0.933-, 0.750-, and 
0.437-inch holes. 

At Station 4, Position 1, the 
rear horizontal unit taps a 
1 1/2-12 thread hole; the right 
horizontal unit taps either 3/4- 
inch, 1-inch, or 1 1/4-inch pipe 
thread holes; and the vertical 
unit taps a 3/4-inch pipe thread 
hole; at Position 2 the right 
horizontal unit taps either a 
3/4-inch, 1-inch, or 1 1/4-inch 
hole; and the vertical unit taps 
a 3/4-16 thread. 

Special machines such as the 
one illustrated and described, 
which can be used to automat- 
ically perform multiple opera- 
tions, are now available for 
handling a wide variety of 
work at rapid production rates. 


Baker Special Four-station Automatic 
Indexing-Table Machine Used in Pro- 
duction of Gas-regulator Bodies 
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Tools and Fixtures of Unusual Design, and Time- and 
Labor-Saving Methods that Have been Found Useful 
by Men Engaged in Tool Design and Shop Work 


Precision Turning on Small 
Drilling Machines 


Turning, facing, forming, chamfering, and 
cut-off operations on bar stock are performed to 
very close tolerances and at unusually high pro- 
duction rates on hand-operated, bench type drill- 
ing machines by means of an interesting set-up 
developed by the Elmor Mfg. Corporation, East 
Orange, N. J. This company uses a battery of 
these machines, as shown in Fig. 1, for the pro- 
duction of precision work. Production rates as 
high as 500 pieces per hour have often been ob- 
tained by women operators. 

The type of work accomplished is somewhat 
similar to that performed on Swiss type auto- 
matic screw machines. One interesting feature 
of this set-up is that the machining is performed 
with the work and cutting tools entirely im- 
mersed in coolant. This permits machining at 
high surface speeds and imparts an excellent 
finish to the work-pieces. These specially tooled 
drilling machines are desirable for the produc- 
tion of work too large for small automatic screw 


Fig. |. Battery of Mod- 
ified Drilling Machines 
which is Used in Pro- 
duction for Precision 
Turning, Facing, Form- 
ing, Chamfering, and 
Cut-off Operations on 
Bar Stock 


machines and too small for the larger multiple- 
spindle bar machines. 

A close-up view of one of the drilling machines 
that has been modified for turning operations is 
shown in Fig. 2. The detailed construction of 
the modification is shown in Fig. 3. The entire 
mechanism is contained within an open-top cast- 
iron box A, which is bolted to the drilling ma- 
chine table Y. : 

The cutting tool C, swinging tool-arm D, tool 
feed mechanism, and hand-lever EF shown in 
Fig. 3, which illustrates the right-hand side of 
the box, are duplicated in the left-hand side of 
the box. The position of the left-hand cutting 
tool is indicated at C, and that of the feed-lever 
at E;. The apparatus is, in general, symmetric- 
ally constructed about the center line of the box. 
Ball bearing H serves as a guide for the bar 
stock to be turned. The right-hand side of the 
bearing support has been cut away in Fig. 3 for 
clarity. 

For the most accurate work, centerless ground 
bar stock is used. The drilling machine is equipped 
with a special collet chuck G, which can be re- 
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Fig. 2. Close-up View of One of the Drilling 
Machines that has been Modified to Perform 


Turning Operations 


leased or locked while it is revolving. Chucks 
of this type are manufactured by the Elmor 
Mfg. Corporation in accordance with their 
own patented design. 

Just above the cutting tools, the bar stock 
is a sliding fit in bushing Z, which, in turn, 
is seated tightly in the bore of the ball bear- 
ing. This support of the stock at a point close 
to where the machining is being performed 
prevents “whip” or wobble of the part. The 
bearing is seated in a rigid support X. 

The longitudinal feed of the stock is accom- 
plished by lowering the drill chuck with the 
standard drilling machine hand-lever J. The 
transverse or radial feed of the right-hand 
tool, or tools, is accomplished by depressing 
hand-lever E. This hand-lever is fastened to 
the face of spur gear K, which meshes with 
a smaller spur gear L, mounted on the tool 
feed-screw M. As the feed-screw advances, 
tool-arm D, on which tool C is mounted, swings 
toward the work-piece F, pivoting about its 
spindle N. 

There is a projection Q on arm D to which 
tension spring R is connected for returning 
the cutting tool to its original position. The 
other end of this spring is hooked on lug S, 
which is welded to box A. Feed-screw M is 
supported by an internally threaded guide T, 
which, in turn, is mounted on support block U, 
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rigidly attached to the bottom of the box. This 
block also holds the bearing support X and the 
bearing for the spindle of the large spur gear. 

The transverse or radial feed of the left-hand 
tool C; is accomplished in a similar manner by 
means of hand-lever £;. The right-hand feed-screw 
has a right-hand thread, while the left-hand feed- 
screw has a left-hand thread. 

Depths of turning and facing cuts and feeds of 
facing cuts are controlled by the tool feed-levers F 
and £;. Length and feed of turning cuts are con- 
trolled by the drill-chuck feed-lever J. Adjustable 
stop-screws O and P are arranged, respectively, on 


Fig. 3. Details of the Set-up Incorporated 
on a Drilling Machine for Turning Bar Stock 
F with Tools C and C; 


0 


- the tool feed-lever E and on the drill feed rack. 
é Beneath these stops are stop-plates V and W. 
Multiple stops can easily be arranged by placing 
" properly sized blocks, or stepped blocks, between 
the stop-screws and the stop-plates. 


By proper adjustment of the stop-screws and 


q stop-blocks, it is possible to set up the machine 
for turning, facing, chamfering, forming, and 


cut-off operations. Over-all tolerances for out- 
side diameters can, in many cases, be held to 
0.0003 inch on a production basis, depending 
upon the accuracy of the outside diameter of the 
bar stock that is used. Usually, turning and 
facing cuts are performed with the same tool in 
the right-hand section of the box, while cut-off 
and forming operations are performed by sep- 
arate tools on the left-hand side. However, the 
tooling set-up is flexible, and can easily be varied 
to suit the product. 


Universal Boring-Bar Holder Designed 
Especially to Obtain Rigidity 


By ALBERT M. THOMAS 
Toolmaker, General Repair Shops 
B.M.T. Division, New York City Subways 


Rigidity, extensive range of application, and 
easy adjustment are features of the boring-bar 
holder illustrated. The rigidity of the tool per- 
mits heavy cuts and coarse feeds to be taken on 
engine lathes. A holder of this design was pro- 
vided for each engine lathe in the repair shop 


Fig. 2. Universal Boring-bar Holder being Used in 


Turning the Journal of an Electric Motor Armature 


Parts of a Universal Boring-bar Holder for 
Use on an Engine Lathe 


Fig. |. 


tool-room where this tool was developed. The 
holders were designed to carry their respective 
boring-bars at the same height as the axes of the 


lathe spindles. This permits the 
use of a floating tool bit in 
the boring-bar. 

In this type of boring-bar, one 
end has a rectangular slot in it 
that provides a sliding fit for a 
tool bit. The floating tool bit is 
made to cut on both ends by 
grinding it in a fixture similar 
to the boring-bar on a cylin- 
drical grinding machine until its 
cutting edges traverse a circular 
path equal in diameter to that of 
the bore to be cut. Floating tool 
bits of this type have produced 
smooth and accurate surfaces 
when used to remove approxi- 
mately 0.020 inch from a rough 
bore. 

The type of boring-bar gener- 
ally used with this holder is 
shown in Figs. 1 and 2. This bar 
accommodates a tool bit at each 
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end. The bit at one end of the bar is held at 90 
degrees to the axis of the bar, and the bit at the 
other end at 45 degrees. 

The parts of this universal boring-bar holder 
are shown in Fig. 1. The over-size T-bolt, seen 
at the bottom of the illustration, is designed to 
fit the T-slot of the compound rest of the lathe. 
The end of the T-bolt is threaded to conform 
with the safety nut seen at the top of the illus- 
tration. The baseplate of the tool is shown above 
the T-bolt. The under side of this plate is ma- 
chined to fit the T-slot of the compound rest. The 
other side of the plate is machined flat to seat 
the lower face of the bar-holder, which is shown 
above the baseplate. The boring-bar can thus 
be moved to any angular position in a horizontal 
plane, around the T-bolt as a pivot, to suit the 
operation to be performed. 

The bar-holder, shown directly below the 
safety nut, is bored to accommodate the largest 
diameter boring-bar to be used on the lathe. 
Boring-bars of smaller diameter are fitted with 
split sleeves to compensate for the difference be- 
tween their diameter and the bore size of the 
holder. The holder is slotted to permit the bor- 
ing-bar to be clamped by means of the T-bolt 
and nut. 

The tool is assembled and mounted on the com- 


Lathe Modified to Reproduce Scale Model, Wooden or Metal 
Propeller Blades from a Metal Master Mounted Between 


Centers on the Back of the Lathe 
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pound rest of the lathe as shown in Fig. 2. After 
adjustment for the desired operation, the safety 
nut is tightened firmly, thus rigidly clamping the 
bar to the holder and the entire tool to the com- 
pound rest. 


Unusual Lathe Set-Up for Making 
Model Propellers from a Master 


By T. M. BELL 
Lockheed Aircraft Corporation, Burbank, Calif. 


Scale-model, wooden or metal propeller blades 
are produced at the rate of seven per day from 
a master templet made of SAE 1020 steel by 
means of the lathe set-up here described. The 
master blade is placed between two centers that 
have been added at the back of the lathe bed, as 
shown in the accompanying illustration. The left- 
hand center is driven at the same speed as the 
lathe spindle by a chain that runs on sprockets 
mounted on the lathe headstock and on the center. 

The cross-feed screw of the lathe is removed 
for this set-up. A pulley is mounted on the back 
of the lathe around which a cable passes, one end 
of which is fastened to the cross-slide of the 
lathe, the other end supporting a weight. 

The cutter, which is driven 
through V-belts by an electric 
motor, is mounted on the com- 
pound rest of the cross-slide to 
permit it to be fed into the 
work. A follower, of the same 
diameter as the cutter, is 
mounted on the back of the 
cross-slide, and is kept in con- 
tact with the master by the 
force of the weight acting on 
the cable. The cutter will thus 
duplicate the motion of the 
follower and produce a scale- 
model propeller blade of the 
same size as the master. 


* * * 
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The year 1946 saw an in- ' 


of 10,756 apprenticeship pro- | 
grams throughout American 
industry—from 5818 to an all- | 
time high of 16,574, or nearly © 
three times the number at the © 
end of 1945. During 1946 there © 
was a gain of 48,125 more | 
establishments participating in | 
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Machine Tools, Unit Mechanisms, Machine Parts, and Material- 
Handling Appliances Recently Placed on the Market 


Monarch Lathes Equipped with “Air-Tracer” for Machining Irregular Contours 


In 1930, the Monarch Machine 
Tool Co., Sidney, Ohio, brought 
out a form-turning lathe equipped 
to automatically reproduce the 
shape of a thin master templet. 
Since that time the versatility of 
the original machine has been 
broadened and a number of spe- 
cial adaptations of it have been 
applied to other types of lathes 
manufactured by the company. 
Probably the most outstanding de- 
velopment in equipment for turn- 
ing, boring, and facing irregular 
contour work has been made pos- 
sible by a new. mechanism desig- 
nated the “Air-Tracer.” Under an 
exclusive license from the Bailey 


Fig. 1. 


Monarch Lathe Equipped with “Air-Tracer 


Meter Co., Cleveland, Ohio, who 
first introduced this type of de- 
vice (described in April, 1944, 
MACHINERY, page 212), the Mon- 
arch Machine Tool Co. has devel- 
oped an improved design of con- 
tour machining control which can 
be attached to any new 14-, 16-, 
18-, or 20-inch Monarch toolmaker 
or engine lathe. 

In Fig. 1 is shown a Monarch 
engine lathe equipped with the 
“Air-Tracer.” With this equip- 
ment, the lathe will turn tapers 
and square shoulders and machine 
radii on a step shaft. It is claimed 
that the fine finish obtained with 
this equipment often makes it 


To obtain additional information on equipment 
described on this page, see lower part of page 224. 


possible to eliminate the cus- 
tomary hand polishing. As shown 
diagrammatically in Fig. 2, the 
device combines an “Air-Tracer” 
with a hydraulically operated 
power circuit. The tracer opens 
the pilot valve, which, in turn, 
regulates the air pressure in the 
bellows. Decreasing pressure in 
the bellows allows the spring to 
pull the relay valve downward suf- 
ficiently to force oil into the front 
end of the hydraulic cylinder that 
actuates the tool-slide. This causes 
the tool to move away from the 
work. The backing-off movement 
of the tool-slide continues until 
the pilot valve allows sufficient air 


MONARGH 


PSIDNEY, 


** Control for Automatically Machining Irregular Contours 
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pressure to develop in the bellows 
to move the relay valve into the 
neutral position and thus equalize 
the oil pressure on both sides of 
the piston in the hydraulic cylin- 
der that operates the tool-slide. 
Thus the machine will produce 
work-pieces with contours that 
match those of the master tem- 
plets within exceptionally close 
limits. 
cutting tool is stepless, contours 
can be produced with a finer finish 
than was possible to obtain with 
the contour machining equipment 
of earlier design. 

The “Air-Tracer” can be used 
for any increasing contour or 
multiple-diameter work. Mandrels, 
punches, dies, spinning chucks, 
valves, metering pins, nozzles, im- 
pellers, molds, and step shafts are 
typical examples of the kind of 
work for which this equipment is 
ideally adapted. Diameters, tap- 
ers, square shoulders, necks and 
radii on a step shaft can be 
turned in a single continuous cut. 

Since the new device automati- 
cally provides for accurate sizing, 
it frequently eliminates the need 
for making several set-ups and 
taking numerous measurements. 


Since the motion of the’ 


This substantially reduces produc- 
tion time, and has the advantage 
of holding to closer tolerances 
stepped work that is to be ground, 
thus greatly facilitating the pre- 
cision grinding operations. Thin 
metal templets can be used to con- 
trol the contour of the work be- 
cause pressure of the tracer 
against the templet is only a few 
ounces. When certain types of 
straight shaft work are being 
turned, it is even unnecessary to 
provide the conventional type of 
templet, using instead, a master 
work-piece, held between centers 
attached to the templet support. 
Operation of the new contour 
device is comparatively simple. As 
shown in Fig. 2, the templet is 
traced or scanned by a spring- 
loaded “Air-Tracer,” which oper- 
ates on the air gaging principle. 
Air from a_ constant-pressure 
source is supplied to the system 
through an orifice of such size as 
to maintain the proper air loading 
pressure, or 35 pounds per square 
inch, with the “Air-Tracer” in its 
balanced position. Design of the 
“Air-Tracer” valve is such that a 
small amount of air continuously 
escapes to the atmosphere. The 


AIR SUPPLY 
PRESSURE 


CONSTANT PRESSURE 
AIR SUPPLY 


ORIFICE 


LEAKAG! F_AIR AIR _P 
CONTROLS POSITIONING OF TOOL 


VALVE 


TEMPLET 
RIGIDLY CONNECTED TO BED 


AIR PILOT 


AIR LOADING 
PRESSURE 


OIL FROM PUMP 


SPRING 


BELLOWS H 


Fig. 2. 


Diagram Illustrating Operation of “Air-Tracer’’ Control of 


Monarch Lathe Shown in Fig. | 
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film of flowing air thus provided 
serves to keep the pressure in 
constant balance, with no appreci- 
able friction or pressure reaction, 

Air loading pressure established 
by the “Air-Tracer” controls the 
operation of the tool-slide through 


the hydraulic relay valve. With 
the “Air-Tracer” valve in com- 
plete balance, the tracer operates 
with approximately 5 ounces of 
pressure against the templet. 
While the tracer is scanning a 
straight section of the templet the 
balance of the air-loading pres- 
sure is not disturbed, and the 
tool-slide is locked in position by 
an equal amount of pressure on 
both sides of its actuating piston. 

The slightest change in templet 
shape increases or decreases the 
air-loading pressure by changing 
the rate of flow from the “Air- 
Tracer” valve. Instantly, the 
amount of tracer movement from 
its balanced position is amplified 
into hydraulic relay valve motion 
in the ratio of 1 to 100. Air-load- 
ing pressure is again restored to 
balance as the tool-slide moves in 
the direction and to the extent 
determined by the variation in the 
templet profile. 

Actuation of the hydraulic relay 
valve is obtained through the me- 
dium of a flexible metal bellows. 
The bellows “breathes” during air 
pressure variation, causing it to 
continuously maintain balance in 
a position determined by the air- 
loading pressure. As the hy- 
draulic relay valve stem is at- 
tached to the free end of the bel- 
lows, movement of the valve will 
correspond to the changes in the 
air loading pressure. 

The lathe carriage is traversed 
by the usual power or handwheel 
feed. Since the tool-slide is set af 
a 45-degree angle, the tool follows 
a path relative to the work that 
is the resultant of the movement 
of the carriage and the movement 


of the hydraulically operated tool- 
slide. An extreme example illus- 


trating this action is provided 
during the turning of a square 
shoulder. The position of the 
templet support is adjustable 
along the rail, a micrometer ad- 
justing screw being provided to 
permit critical longitudinal ad- 
justment. The swiveling base of 
the templet support permits ini- 
tial setting of the templet for 
parallelism with the lathe centers 
to be accomplished easily by using 
the “Air-Tracer” 


to check the © 


accuracy of the final setting... 61 | 


To obtain additional information on equipment — 
described on this page, see lower part of page 224 ~ 
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Faxfilm Dual Projection Unit for Comparing 
Surface Finish 


A Faxfilm dual projection unit 
for maintaining effective control 
over the quality of finish of ma- 
chined surfaces has been brought 
out by the Faxfilm Co., 1220 W. 
6th St., Cleveland 18, Ohio. This 
instrument provides means for 
making quick, accurate compar- 
isons between a_ production-line 
finish and a standard finish. It 
can be used on curved or conical- 
shaped surfaces, in holes, and on 
the outside surfaces of cylinders, 
as well as on flat surfaces. The 
equipment is portable, weighing 
only 27 pounds, and requires but 
2 square feet of bench space. A 
set-up for inspecting the surface 
finish requires only two minutes. 

The Faxfilm process consists of 
making a plastic replica of a sur- 
face, which can be produced in 
less than a minute, and then pro- 
jecting this replica in a micro- 
projector to produce a_ three- 
dimensional image of the surface 
at a magnification of 10 to 200 
diameters. In this new unit, Fax- 
films of a standard finish and of 
a production finish are projected 
by two micro-projectors mounted 
at the top of the case, the images 
appearing side by side at 30- 
diameter magnification on a screen 


Faxfilm Projection Unit for Comparing 
Surface Finishes 


at the base of the case. Openings 
on either side of the case permit 
the operator to view the images, 
measure them, or point to specific 
areas while discussing the sur- 
faces under consideration. Rheo- 
stats for each projector equalize 
the intensity of their light to in- 


sure the greatest accuracy in 
making comparisons. 

Higher magnification is obtain- 
able by turning the projectors so 
that they project the images hori- 
zontally on a wall or screen, one 
diameter or magnification being 
obtained for each inch of projec- 
tion distance. The unit can be 
used on 110- and 120-volt alter- 
nating or direct current. —__. 62 


DoAll Hand-Operated Grinder 


The DoAll Co., 1801 Washington 
Ave. S., Minneapolis 4, Minn., has 
supplemented its line of hydraul- 
ically operated surface grinders 
with a hand-operated tool-room 
surface grinder. An outstanding 
feature of the new grinder is its 
smooth, easy table action, obtained 
by hardened gears mounted in 
needle bearings and driven by a 
16-inch handwheel. The 1-inch 
cross-feed screw located in the 
center of the saddle assures a 
smooth, accurate cross-feeding 
action. 

The grinder has heavy, deep V- 
ways between the saddle and base 
and one vee and one flat way be- 
tween the table and saddle. All 
ways are hand-scraped and are 
given constant automatic lubrica- 
tion by a gravity feed oiling sys- 


To obtain additional information on equipment 
described on this page, see lower part of page 224. 


tem. Another feature of this 
grinder is the cartridge type di- 
rect-drive spindle. This spindle 
has super-precision ball bearings 
throughout, with automatic take- 
up for wear. The direct-coupled 
1-H.P. motor and the spindle itself 
are statically and dynamically 
balanced, and are completely en- 
closed. 

This hand-operated grinder is 
especially designed for tool-rooms 
that handle very close-tolerance 
grinding work. The nickel-alloy 
castings and one-piece base and 
column support construction, with 
the column extending from the 
bottom of the base up to the spin- 
dle, give the grinding wheel ex- 
tremely rigid support. 

The precision elevating screw 
and the cross-feed screw operate 


Tool-room Surface Grinder Brought out by the 


DoAll Co. 
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in 4-inch bronze nuts designed to 
minimize wear. The handwheel 
for the spindle-elevating screw 
has 0.0005-inch graduations with 
vernier adjustment of 0.0001 inch. 
The handwheel for the cross-feed 
adjustment has 0.001-inch gradua- 


. 


tions with a vernier adjustment 
of 0.0001 inch. The working area 
of the table is 6 1/2 by 19 3/4 
inches. Work up to 12 inches in 
height can be accommodated when 
using the standard 7- by 1/2- by 
1 1/4-inch grinding wheel. ........ 63 


Sciaky “Flash-Butt” Welding Machines 


A complete new line of flash- 
welding equipment comprising 
welders ranging in size from 75 
KVA, for welding 0.90 square inch 
of mild steel, to completely auto- 
matic machines rated at 500 KVA, 
with capacities for welding up to 
5 square inches of steel, has been 
announced by Sciaky Bros., Inc., 
4915 W. 67th St., Chicago 38, IIl. 
Included in this line are miter- 
joint welders for the production 
of steel and aluminum window- 
frames, door sash, etc. “Flashing” 
and upsetting operations on the 
smaller welders are accomplished 
by means of a hand-lever. The 
larger welders can be operated by 
power or by a combination of 
hand-lever “flashing” and power 
upsetting. 

Several advanced design fea- 
tures are incorporated in this line 
of welders. The frames, for ex- 
ample, are designed as a self- 
contained beam, with conductors 
from the transformer to the dies, 
which are located outside the 
frame. This arrangement elimin- 
ates the need for a weakening 
cut-out in the frame, and allows 
the transformer to be protected 
from flash sparks. 


Platens move on a wide and 
rigid T-shaped bed with a narrow 
guiding key. Thus, accurate guid- 
ing is assured, with stresses dis- 
tributed over large flat bearing 
surfaces. Clamps are actuated by 
a high-pressure, booster-supplied 
hydraulic system, which allows 
small-diameter cylinders to be 
used, so that the force can be ap- 
plied directly over the clamps. On 
the large power-operated ma- 
chines, “flashing” and upsetting 
are independently controlled. Both 
platens are moved by an air cyl- 
inder, which drives a wedge- 
shaped cam between rollers. These 
can be controlled so that it is sel- 
dom necessary for the operator to 
change cams. 

In welding tubes having an out- 
side diameter of over 3 inches, a 
dual transformer is employed to 
supply heat to both the upper and 
the lower dies, thus assuring 
proper distribution of heat. Heavy- 
duty machines can be equipped 
with synchronous timing control, 
post-heat current, and phase-shift 
heat control to permit welding 
aluminum alloys, aircraft steels, 
and high-carbon steels rapidly and 


*“Flash-Butt’”” Welding Machine Brought out by Sciaky Bros. 
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Toggle Punch Developed by Beatty 
Machine & Mfg. Co. 


Beatty Structural-Steel 
Toggle Punch 


The Beatty Machine & Mfg. 
Co., Hammond, Ind., has devel- 
oped a new size toggle machine 
designed to perform punching 
operations on the flanges and 
webs of a wide range of struc- 
tural steel shapes and sections in 
one handling of the work. Special 
tools covering a wide variety of 
punching requirements can be ap- 
plied to this machine. The die 
space can be modified if a wider 
ram face is required. 

Double-gang punch- and die- 
holders provide for punching holes 
of two different diameters on each 
pitch line. This| arrangement 
saves time and eliminates re- 
handling of the work, since the 
two sizes of holes can be punched 
on the same pitch line without 
changing tools. The machine is 
provided with control levers for 
duplicate punching and is de 
signed for fast operation. 

Some of the more important 
measurements and_ specifications 
of the machine are: Face of slide, 
12 1/2 by 48 inches; die space, 36 
inches; length of stroke, 1 3/4 
inches; throat depth, 25 inches; 
face of table, 49 by 22 inches; 
and capacity, 187 tons. The ship- 
ping weight of the machine is 
28,500 pounds. The new punch re- 
quires a motor of 7 1/2 H.P. It 
has a capacity for punching two 
15/16-inch holes through 7/8-inch 
steel, and will accommodate plates 
up to 48 inches in width; I-beams 
in sizes from 6 to 24 inches; 
H-columns up to 14 inches; chan- 
nels up to 18 inches; and arzies 
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Oxy-Acetylene 
Circle-Cutting 
Attachment 


A new attachment that 
makes oxy-acetylene 
circle-cutting possible 
to the extreme edge of 
a plate and in the cor- 
ner of any plate has 
been developed by The 
Linde Air Products 
Co., Unit of Union Car- 
bide and Carbon Cor- 
poration, 30 E. 42nd 
St., New York 17, N. Y. 
This accessory, de- 
signed for use on the 
Oxweld CM-16 portable 
shape-cutting machine, 
is known as the “Under- 
the-Motor” circle - cut- 
ting attachment. It makes pos- 
sible the utilization of metal that 
would ordinarily be scrapped. 
The new attachment makes it 
possible for the standard CM-16 
cutting machine to cut circles with 
radii from 2 1/2 to 9 inches, the 
attachment being set to cut a 


Oxweld Cutting Machine with Circle- 
cutting Attachment 


circle of the required radius by 
means of an adjusting screw. Cir- 
cles having a radius over 9 inches 
can be cut to the extreme edge of 
a plate without the attachment. 
The attachment can be easily in- 
stalled, and once in place, permits 
normal cutting procedures. ........ 66 


Sidney Heavy-Duty Coil-Winding Equipment 


A coil-winding machine de- 
signed to meet the requirements 
of manufacturers of heavy elec- 
trical equipment has just been 
added to the regular line of en- 
gine and tool-room lathes manu- 
factured by the Sidney Machine 
Tool Co., Sidney, Ohio. This new 
“Monotrol” winding machine, as 
shown in Figs. 1 and 2, has a 
self-contained transmission built 
in an oil-tight housing, and is de- 
signed to perform many different 


Fig. 1. Sidney Heavy-duty Coil-winding Machine 


in Operation 


winding operations. It has a 
maximum swing of 66 inches for 
handling large-diameter coils, and 
when furnished with a tailstock 
base, can be given an almost un- 
limited capacity between centers. 

The head has three main shafts 
—the drive-shaft mounted at 
right angles to and below the in- 
termediate shaft, the intermediate 
shaft, and the main spindle. On 
the drive-shaft are two oil type 
and multiple-disk clutches, one of 


To obtain additional information on equipment 
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which serves as a driv- 
ing clutch, while the 
other is used as a 
brake. Between these 
clutches is an hour- 
glass type driving 
worm and worm-gear 
which transmits the 
power to the inter- 
mediate shaft, from 
which the main spindle 
is driven through a 
series of herringbone 
gears. 

The eight spindle 
speeds range in geo- 
metric progression from 
4 to 124 R.P.M. All 
gears constantly 
in mesh, the speed 
changes being made by 
double-end _internal- 

tooth clutches which slide on 
splined shafts. These clutches 
function through a one-lever prin- 
ciple known as the “Monotrol.” 
This feature permits the selection 
of any speed by rotation of the 
control lever. 

All shafts, including the main 
spindle, are mounted on Timken 
tapered roller bearings, and all 
free-running gears are bronze- 
bushed. The entire mechanism is 
automatically lubricated from a 
centralized reservoir and gear- 
pump unit. 

Rotation of the spindle is in a 
clockwise direction. The spindle 
nose is tapered and of sufficient 
diameter to accommodate any type 
of driving flange. It is also tapped 
to receive a threaded center. To 
the left of the speed control dial 
is mounted a revolution counter. 
This instrument calibrates each 
complete rotation, and also indi- 


Fig. 2. Sidney ‘“Monotrol” Coil-winding Machine 
with Work Removed 
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cates tenths of a revolution. At 
the left of the counter is a lever 
for resetting the counter to zero. 

The driving motor is mounted 
in the base of the head on a 
hinged shelf and the drive to the 
initial driving shaft is through 
three entirely enclosed V-belts. 
Also located in the base of the 
machine is the foot-control lever, 
which is always kept under spring 
tension. Down pressure on the 
lever causes the spindle to rotate, 
and when this pressure is re- 
leased the work will stop instant- 
ly, due to the worm drive em- 
ployed in connection with the 
multiple-disk brake. 


The machine can be furnished 
with or without the tailstock. The 
tailstock unit consists of a one- 
piece casting which houses an ad- 
justable spindle, movable longi- 
tudinally by means of a nut and 
screw provided with a single 
binder plug and locking handle. 
End thrust is taken on ball thrust 
bearings. The spindle is provided 
with a No. 4 Morse taper and is 
furnished with a dead center. On 
instaHations employing the tail- 
stock, the unit is mounted on 
T-slotted rails anchored to the 
floor. With this arrangement, 
provision can be made for any 
required center distance. .......... 67 


Centering Pilot for Landis Receding-Chaser 
Pipe-Threading and Cutting-Off Machines 


The Landis Machine Co., Waynes- 
boro, Pa., has designed a spring- 
actuated centering pilot for its 
8 5/8-inch and 13 3/8-inch reced- 
ing-chaser pipe-threading and cut- 
ting-off machines. This spring 
pilot is bolted to the rear of the 
cross-rail. As this necessitates the 
removal of the cutting-off slides, 
the machine is limited to thread- 
ing operations only, when equipped 
with the spring pilot. Since the 


spring pilot forms a center in the 
bore of the die-head for centering 
the pipe, only the rear chuck of 
the machine is used to grip the 
pipe during the threading opera- 
tion. It is necessary that the front 
chuck clear the pipe by approxi- 


Centering Pilot for Landis Pipe-threading and 
Cutting-off Machine 


mately 1/8 inch to permit the pilot 
to engage the bore of the pipe 
fully. 

In operation, the pilot is forced 
forward by a spring, so that it 
engages the bore of the pipe be- 
fore the pipe is fully advanced to 
the chasers. The thrust of the 
spring at the rear of the pilot is 
taken up by an anti-friction bear- 
ing. The 10-degree angle of the 
pilot permits it to be used for pipe 
having different wall thicknesses. 
To change the pilot for handling 
pipe of a different diameter, it is 
cnly necessary to remove a screw 
in the center of the pilot. 

The principal advantage of the 
spring pilot is that it centers the 
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pipe in accurate alignment with 
the die-head, and thus insures 
concentric threads and permits 
the use of a higher threading 
speed. Chatter is also eliminated, 
and the chasers can be set a 
greater distance back of the cen- 
ter, thus increasing the clearance 
back of the cutting edge. This 
setting of the chasers increases 
the tool life and materially im- 
proves the thread finish. .......... 68 


Holden “Marquenching” 
Furnace 


A furnace in which the parts 
treated are quenched and cooled 
to the point where they are at 
bath temperature and then cooled 
to the temperature required for 
finished transformation of mar- 
tensite has been brought out by 
the A. F. Holden Co., New Haven 
8, Conn. This ‘“Marquenching” 
furnace is designed for hot 
quenching operations at tempera- 
tures of 300 to 500 degrees F.; 
“Martempering” and ‘“Austemper- 
ing” applications; hot quenching 
of stainless steels; tempering 
operations up to 700 degrees F.; 
bright tempering; and age hard- 
ening of aluminum alloys. 

Distinctive features of the new 
furnace include positive-action 


pump, which circulates the liquid 
through a complete cycle every 
8 1/2 minutes; positive cooling 
area obtained by pumping liquid 
to troughs and back over a spill- 


*“Marquenching” Furnace Brought out by the 


A. F. Holden Co. 
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way into the pumping section; 
additional cooling obtained by 
blowing air under the spillway at 
16 ounces of pressure for any 
volume required; positive method 
of filtering out hardening salt or 


Sheffield Horizontal 


A horizontal external com- 
parator for laboratory inspection 
and gaging use is a recent product 
of the Sheffield Corporation, Day- 
ton 1, Ohio. This comparator has 
a wide range of adjustability 
which permits quick and accu- 
rate measurement of rectangular, 
threaded, tapered, or cylindrical 
parts to millionths of an inch 
within its height range of 3 1/2 
inches and length range of 0 to 
10 1/2 inches. New features 
facilitate the making of quick 
set-ups and change-overs from one 
operation to another without 
sacrificing accuracy. These fea- 
tures include an adjustable pres- 
sure attachment, elevating table 
which can be easily removed, 
Sheffield Electrigage head avail- 
able in a wide range of amplifi- 
cations, and the choice of a 
standard or micrometer-equipped 
tailstock with a large easily read 
calibrated barrel. 

Two methods of setting up and 
operating the instrument can be 
employed. The micrometer tail- 
stock can be used for a wide range 
of applications requiring measure- 
ments below 1 inch to an accuracy 
of 0.0001 inch, using the cali- 
brated barrel without the gage- 
blocks or masters. In order to 
utilize the full accuracy of the 


scale by a series of screens; and 
automatic control of temperature 
in both the quenching and cooling 
areas. Since the cooling unit is 
self-contained, either electricity or 
gas can be used for heating....... 69 


External Comparator 


instrument, the tailstock is set 
at 0 and gage-blocks are employed 
for the set-up. Readings in mil- 
lionths of an inch are then obtain- 
able from the Sheffield Electrigage 
head. This indicating unit can be 
obtained in amplifications of 100 
to 1, 2500 to 1, or 5000 to 1. 

The adjustable-pressure attach- 
ment knob, calibrated from 2 to 
40 ounces of pressure, is located 
at the left of the indicating unit. 
This pressure adjustment covers 
the range of 1 pound to 2 1/2 
pounds pressure recommended by 
the National Bureau of Standards 
for measuring threads by the 
three-wire system. 70 


Hydro-Power Hydraulic 
Booster 


A new oil-hydraulic pressure 
booster capable of supplying pres- 
sures up to 7500 pounds has been 
developed by Hydro-Power, Inc., 
Springfield, Ohio. This booster is 
designed to increase by as much as 
three times the pressure of the oil 
in a hydraulic circuit. The power 
unit comprises a cylinder block 
having six parallel bores, each 
fitted with a reciprocating double- 
acting piston, as shown in the 
illustration. A central rotating 


Horizontal External Comparator Announced by the 
Shefheld Corporation 


To obtain additional information on equipment 
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valve member connects the piston 
with the source of pressure fluid. 
As the valve rotates, it admits oil 
to the pistons successively, alter- 
nating from one end to the other, 
so that an uninterrupted pressure 
flow is maintained. 

The booster can be easily in- 
stalled in either new or old hy- 
draulic circuits. It can be used in 
systems where higher working 
pressures are permissible to over- 
come difficulties experienced with 
an overloaded power unit or to 
increase the capacity of the unit 
for handling added loads. The 
high pressures obtained by pass- 
ing the discharge of a low-pres- 
sure system pump through the 
booster can be manually controlled 
or set to function automatically 
during the working phase of the 
operating cycle, so that normal 
traverse speeds are maintained. 

The hydraulic power boosters 
are built in two standard sizes 
handling inputs of 35 and 100 
gallons per minute. Each size is 
available in two distinct pressure 
set-up ratios of 2 1/4 to 1 and 


“Ni-Cast” Shielded-Arc 
Electrodes 


A new electrode developed to 
facilitate the making of machin- 
able welds on cast iron has been 
announced by the Page Steel & 
Wire Division, American Chain & 
Cable Co., Inc., Monessen, Pa. The 
soft weld metal deposited by this 
“Ni-Cast” shielded-arc electrode 
is said to form a perfect bond 
with all grades of cast iron, adapt- 


Oil-hydraulic Pressure Booster Developed by 


Hydro-Power, Inc. 
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ing it for repairing broken or 
worn castings and for correcting 
casting defects and machining 
errors. After being machined or 
ground, the weld metal deposit 
closely matches the color of the 
cast-iron parent metal to which it 
has been applied. 


These electrodes can be used 
with alternating current or with 
either straight- or reversed-polar- 
ity direct current, but best results 
are obtained with straight-polar- 
ity direct current. The electrodes 
are manufactured in 3/32-, 1/8-, 
5/32-, and 3/16-inch sizes. ........ 72 


Instrument for Detecting Flaws in Wire 
and Thin Materials 


A new flaw detector that con- 
tinuously detects and counts holes, 
weak spots, and current conduct- 
ing paths in thin materials, such 
as paper, sheet metal, sheet mica, 
varnished cloth, plastic materials, 
and the enamel film on wire dur- 
ing the manufacturing process 
has been announced by the Special 
Products Division of the General 
Electric Co., Schenectady 5, N. Y. 
This instrument permits quality 
standards to be set up close to the 
point of manufacture, so that 
variations in quality can be quick- 
ly detected and the necessary cor- 
recting adjustments made with a 
minimum loss of time and mate- 
rials. Applications include detect- 
ing places of low dielectric 
strength in insulating materials 
and holes in materials that are re- 
quired to resist the passage of 
light or air. 

The detector can be applied to 


Equipment Developed by General Electric Co. for 
Detecting Flaws in Thin Materials 
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sheet materials up to 0.025 inch 
thick when moving as fast as 450 
feet per minute, and to wire mov- 
ing at speeds up to 100 feet per 
minute. It consists primarily of 
an electrode assembly through 


which an adjustable-voltage cur- 
rent is applied to the material 
undergoing tests, and an elec- 
tronic circuit which indicates «he 
flow of current through the mate- 
rial that occurs when a flaw passes 
under the electrode. Electrodes 
have been especially designed for 
use in the inspection of specific 
materials. The detector can be 
made to sound an alarm, operate 
a recorder, or shut down the man- 
ufacturing process when flaws are 
encountered. The control unit can 
be mounted at a distance from the 
point of inspection, where an op- 
erator can read the counter or 
watch for flashes of a flaw-indi- 


Childs Small Knee Type Milling Machine 


A Model 0000 knee type milling 
machine is now being manufac- 
tured by Childs & Co., 204 Six- 
teenth St., Conneaut, Ohio, to 
meet the need for a small, low- 
cost, accurate miller. This ma- 
chine is designed especially for 
manufacturers of small parts and 
tools, and for use in die shops. 
It is also adapted for the use of 
instrument-makers, watchmakers, 
and gunsmiths, as well as for 
laboratory experimental shops and 
vocational schools. 

The new machine has a longi- 


Small-size Knee Type Milling Machine 
Manufactured by Childs & Co. 


tudinal feed of 6 inches, a trans- 
verse feed of 1 1/2 inches, and a 
vertical feed of 4 inches. Move- 
ment of the table in the trans- 
verse, longitudinal, and vertical 
directions is held to an accuracy 
of 0.001 inch, and the run-out of 
the spindle is held to a tolerance 
of 0.0001 inch. The 14 1/2-inch 
high basic unit illustrated can be 
mounted on a bench or table or 
used as a floor type milling ma- 
chine by employing the pedestal 
base which is offered as an acces- 
sory. The double V-belt drive ex- 
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Midget Carbide Grinding Wheels Brought out by the Raymac Co. 


tends up through the column in 
both the bench and pedestal in- 
stallations. 

A countershaft and jack-shaft 
with V-belt pulleys provide nine 
changes of speed. With the coun- 
tershaft assembly available in the 
pedestal base, speeds of from 280 
to 11,150 R.P.M. are obtainable. 
The ground alloy-steel spindle has 
a No..5 B. & S. taper, and is 
driven by V-belts from the coun- 
tershaft. The over-arm is of the 
solid rectangular type which slides 
in scraped dovetail ways and is 
clamped in place by two locking 
levers. The arbor support has 
either bronze or Torrington needle 
bearings, which are oiled from a 
cup in the bearing support. 

Spindle bearings are of sealed 
construction, lubricated for life. 
The longitudinal, transverse, and 
elevating bearings are similarly 
constructed and lubricated. The 
four adjusting dials have knurled 
locking screws, and each has 
0.001-inch graduations. All feed- 
screws have Acme form threads. 
The table, column, and knee are 
of heavy construction. 

A 1/2-H.P. motor is generally 
recommended, but if only light 
cuts are required 1/3- or even 
1/4-H P. motors can be used. The 
bench unit weighs 75 pounds.....74 


Midget Carbide Grinding 
Wheels 


The Raymac Co., 3729 Cass 
Ave., Detroit 1, Mich., has brought 
out a standardized line of solid 
carbide grinding wheels in sizes 
ranging from 0.030 to 0.250 inch 
in diameter. In addition to these 


midget carbide grinding wheels, 
the company is manufacturing 
small carbide reamers, standard 
and midget carbide burrs, and 
special carbide wheels and tools. 
A complete tool regrinding ser- 
vice is also available for the pre- 
cision grinding of the carbide 
tools. The carbide wheels are de- 
signed to finish holes completely 
to close tolerances and to cut or 
remove metal of any hardness. 
The high modulus of elasticity 


is said to triple the stiffness of 
the cutter shank, so that maxi- 
mum cutting action is obtained, 
which eliminates distortion or 
tapering of the holes. These 
wheels can also be resharpened 
several times with little change in 
the diameter or shape. The car- 
bide reamers are said to be par- 
ticularly useful in reaming and 
restoring to required dimensions, 
without annealing, small holes 
that have been distorted by heat- 


-treatment in work having a hard- 


ness of 62 to 65 Rockwell. ........ 75 


Hammond Variable-Speed 
Polishing Lathe 


Hammond Machinery Builders, 
Inc., 1600 Douglas Ave., Kalama- 
zoo 54, Mich., have announced the 
addition of a 3-H.P. variable- 
speed machine to their line of 
polishing and buffing lathes. This 
new polishing lathe has a speed 
range of 1500 to 3000 R.P.M., ad- 
justment of the speed being ob- 
tained by turning a hand-operated 
dial. The spindle has an 8-inch 
overhang which permits handling 
of bulky parts. Both the motor 
and V-belt drive are mounted in 
the machine base. ..................s00+ 76 


Variable-speed Polishing and Buffing Lathe Made by 
Hammond Machinery Builders, Inc. 
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Die-casting Machine Brought out by the H. L. Harvill Mfg. Co. 


Harvill Die-Casting Machine 


The H. L. Harvill Mfg. Co., 
Corona, Calif., has brought out a 
new model injection type die- 
casting machine equipped with a 
center gate for casting aluminum, 
magnesium, and brass alloys. Pro- 
vision is made for conversion to 
hot-chamber operation for casting 
zinc, lead, and tin-base alloys. The 
latter alloys can also be employed 
in making cold-chamber die-cast- 
ings by hand ladling molten metal 
into the cylinder from which it is 
“shot” into the die. 

The machine is basically a 
small, cold-chamber type, capable 
of producing aluminum castings 
up to 2.6 pounds in weight, or a 
proportionate volume of other 
base-metal alloys, at a maximum 
production rate of 500 “shots,” or 
casting cycles, per hour. Engi- 
neering specifications provide for 
normal die dimensions of 13 1/2 
inches vertical by 23 inches hori- 
zontal, with a dimension of 10 
inches between dies in the open 
position and a maximum thickness 
of 19 inches when the dies are in 
the closed position. 

The die platen is 19 inches by 
23 inches. Over-size dies can be 
used if the arrangement of the 
cavity area is such as to provide 
for locating the longest dimension 
in the horizontal position and the 
volume of the metal does not 
exceed the maximum specified 
amount. The vertical dimension 
of the dies is limited by the posi- 
tion of the bars that pass through 
the die platens. Clearance be- 
tween the 1 3/4-inch tie-bars is 
13 3/4 inches vertically and 11 3/4 
inches horizontally. 

The injection piston has a 
diameter of 4 inches and a stroke 
of 13 inches. Operating under an 
oil hydraulic pressure of 1000 
pounds per square inch, a pressure 


of 5000 pounds per square inch is 
applied to the molten metal in- 
jected into the die cavity. 
Operation of the oil hydraulic 
system is by means of a Vickers 
pump driven by a 5-H.P. electric 
motor of 220-volt, 60- or 50-cycle, 
three-phase type. Controls are of 
the semi-automatic finger tip type, 
with automatic time cycle adjust- 
ments of die opening and closing, 
and foot-switch injection control. 
The controls are interlocked to 
prevent metal from being injected 
into the dies until they are locked 
and in their closed positions. The 
hydraulic-mechanical locking de- 
vice is designed to lock the dies 
under a pressure of 100 tons. The 
furnaces can be fired by either 
gas or oil. The die-casting ma- 
chine is 2 feet 8 inches wide by 
77 


Air-Hydraulic Press 


Air-Hydraulics, Inc., 401 Broad- 
way, New York 138, N. Y., has 
added an air-hydraulic press hav- 
ing a capacity of 6 tons to its 
present line of 2 1/2-ton presses. 
The new presses are designed to 
perform assembling, riveting, em- 
bossing, staking, sizing, crimping, 
and flanging operations on metals 
and plastics. The air-hydraulic 
system of these presses is claimed 
to provide all the advantages of 
hydraulic press operation within 
the range of arbor and kick press 
sizes. The new air-hydraulic press, 
therefore, makes it possible for 
manufacturers to obtain the ad- 
vantage of power operation for 
work that previously did not jus- 
tify the expense of power-operated 
presses. The new air-hydraulic 
press is available in both bench 
and floor types. 
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The press can be operated from | 
any existing air line. The 2 1.) 
ton model operates at a 50 to] 
ratio on the air intake pressure 
and the 6-ton model at a 120 to} 
ratio. The ram pressure cin be 
quickly and easily adjusted. and 
can be controlled to give any pre. | 
determined pressure up to 12,000 | 
pounds. The same pressure is | 
maintained throughout the entire | 
length of the stroke, making pos. 
sible operations that would other. | 
wise require greater power. Any | 
desired ram speed up to 300 inches | - 
per minute can be obtained, and 
the stroke is adjustable from 1/16 
inch to 5 inches. Presses can be 
furnished for a _ predetermined 
ram dwell and for single-cycle or 
automatic operation. Foot, hand, 
or solenoid push-button control | 
valves may be employed. ............ 78 | 


Precision Lever Type 
Draw-Bar 


The General Die & Stamping | 
Co., 262-272 Mott St., New York | 
12, N. Y., has developed an im- 
proved, precision, lever-type draw- 
bar designed for production use 
on Atlas, Logan, South Bend, and 
cther lathes having collet capa- 
cities of 1/2 inch. This draw-bar 
is especially designed for use 
where there is a slight variation 


Air-operated Hydraulic Press 
Built by Air-Hydraulics, Inc. 


To obtain additional information on equipment | 


described on this page, see lower part cf page 
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Collet Draw-bar Made by the General 


Die & Stamping Co. 


’ in the work diameter and where 


ease of operation is an important 
consideration. It is provided with 
means for making three tension 
adjustments. Positive gripping 
tension is applied over the range 
of these three adjustments, the 
draw-bar automatically adapting 
itself to suit the diameter of the 
stock, whether it be under size, 
over size, or standard. 

This draw-bar attachment is 
rigidly constructed to eliminate 
chatter, even at the highest 
speeds. The high leverage avail- 
able for operating the draw-bar 
serves to reduce operator fatigue 
and makes the attachment well 
adapted for use by women oper- 


Robbins Indexing Table 


An indexing table designed for 
fast, accurate indexing on a wide 
variety of production jobs is a re- 
cent development of the Robbins 
Engineering Co., 318 Midland 
Ave., Detroit 3, Mich. The table 
is indexed manually, but is auto- 
matically located in each indexed 
position. Indexing is accomplished 
by hand after turning the handle 
of the operating crank to the 
horizontal position to disengage 
the large-diameter locking pin. As 
the table is indexed the handle is 
released and the table is automati- 
cally locked in the new position. 
The number and location of the 
indexing positions are determined 
by the work to be handled. A stop 
18 provided which permits index- 
ing in only one direction. 

The indexing table is fully sup- 
ported by a large specially de- 
signed ball bearing, which is said 
to eliminate out-of-parallel condi- 
tions that might result from the 


vertical thrust of the cutting tools 
or from heavy loading of the table 
in an off-center position. An anti- 
friction radial mounting is em- 
ployed to facilitate indexing and 


Indexing Table Developed by Robbins 


Engineering Co. 


thus reduce operator fatigue. All 
wearing parts of the table are 
hardened and ground and are en- 
closed to prevent the entrance of 
dirt, chips, and abrasives. .......... 80 


Bliss Single-Crank Toggle Presses 


A new line of single-crank.tog- 
gle presses built in eight sizes 
with shaft diameters ranging 
from 4 1/4 to 7 inches and stroke 
lengths of from 8 1/2 to 24 1/2 
inches has been announced by the 
E. W. Bliss Co., Detroit 2, Mich. 
The presses in this line are de- 
signed for deep-drawing opera- 
tions on steel, brass, copper, 
aluminum, and other metals. The 
steel-weldment construction of 
these presses results in a saving 
in weight and a reduction in floor 
space. The new press frame, for 
example, is a one-piece weldment 
of stress-relieved steel. Operating 
speeds, stroke lengths, and die- 
space dimensions remain the same 
as in previous models, so that the 
tools or die equipment of these 
machines can be interchanged. 

Assembling and servicing are 
said to be greatly facilitated by 
the design of these presses. One 
of the important improvements is 
the great reduction in overhang. 
The toggle driving mechanism has 
also been redesigned to provide a 
cross-head with long guides, posi- 
tioned where they are most needed. 
Steel rock-shafts, yokes, and links 
are now employed in the toggle- 
driven blank-holder mechanism. 
The clutch is of the new Bliss 
single-disk friction type, with one- 
station electric push-button con- 
trol. An air brake is provided for 
stopping the flywheel, and a 
single drive crankshaft and a 
single end blank-holder drive are 


an obtain additional information on 
scribed on this page, see lower part of page 224. 


equipment 


employed.. The. presses also have 
bolster plates with radial T-slots 
and direct-connected adjustable 
bottom lift-outs, which leave the 
space between the uprights free. 
All of the new machines have 
steel gearing, which is fully 
guarded up to a height of approx- 
imately 8 feet above the floor level. 
Single helical or herringbone gears 
can be furnished on special order. 

The Bliss manifold lubrication 


Single-crank Toggle Press 
Built by E. W. Bliss Co. 
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system, with metal tubing lead- 
ing to each bearing, regularly 
supplied can be replaced if desired 
by semi-automatic or automatic 
lubricators of the user’s choice. 
Driveshaft and flywheel are roller- 
bearing equipped, and the crank- 
shaft, rock-shaft, intermediate 
shaft, and link-pin bearings have 
bronze bushings. A wide range 
cof Bliss-Marquette equipment can 
81 


Automatic Spot-Welder 


A new series of high-speed, 
fully automatic, air-operated spot- 
welders of the rocker-arm type 
has just been announced by the 
Pier Equipment Mfg. Co., Benton 
Harbor, Mich. The welders in 
this new line have a double-acting 
air cylinder, designed to provide 
sufficient electrode pressure to 
consistently maintain high pro- 
duction on work requiring high 
quality welds. The rocker arm is 
mounted on roller bearings to in- 
sure long life under severe oper- 
ating conditions. 

Hammering of electrodes is 
minimized by employing light- 
weight welded-steel construction 
for the rocker-arm assembly. The 
handling of large or irregular- 
shaped parts is facilitated by re- 
ducing the projecting members at 
the front of the welder and around 
the rocker-arm assembly to a 
minimum. The electrical charac- 
teristics have been designed for 
efficient operation and to provide 
a lower power demand for specific 
welding jobs. 

Standard equipment includes 
foot-switch control, air-pressure 


Mabor Turntable Washing Machine for Small 


and Medium-size Parts 


Pier Automatic Air-operated 
Spot-welder 


regulator, universal welding horns, 
water-cooled electrode-holders, and 
one set each of straight and offset 
copper-alloy welding points. This 
line of welders includes machines 
having capacities of 10 and 15 
KVA, with throat depths of 8, 12, 
18, 24, and 30 inches. ................ 82 


Mabor Washing Machine 
for Small Parts 


The Mabor Co., Clark Township, 
Rahway, N. J., has recently added 
to its line of metal cleaning equip- 
ment a turntable type washer that 
both rinses and dries average- 
sized parts in baskets or trays. 
This unit can also be used to dry 
each piece separately. It is com- 
pact and completely self-contained, 
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Two-spindle Machine Equipped with Erickson 
Air-operated Chucks for Precision Boring 


requiring only one operator to 
load and unload the parts, and has 
an average production rate of 
sixty baskets per hour. 
Work-holding baskets are avail. 
able in 12-, 16-, and 20-inch sizes, 
with load capacities of 1800, 2500, 
and 3000 pounds, depending op 
the size of the machine. The turn. 
table washer is made in three 
standard sizes, and can also be 
had with special modifications for 
handling difficult and unusual 
washing jobs requiring centering 
of the parts. The washer can be 
heated by steam, gas, oil, or 
83 


Erickson Air-Operated 
Chuck 


Erickson Tools Division, 2309 
Hamilton Ave., Cleveland 14, Ohio, 
is manufacturing an air-operated 
faceplate chuck, of the design 
shown in the accompanying illus- 
tration, which is claimed to give 
exceptional accuracy in handling 
precision work, such as the boring 
of bushings. It is especially useful 
in boring comparatively _ thin- 
walled bushings in which the 
bored hole is required to be accu- 
rately sized and concentric. 

The uniform clamping pressure 
obtainable with the air-operated 
chuck is said to eliminate inaccv- 
racy introduced by the uneven 
clamping pressure applied to the 
work when hand-operated chucks 
are employed. In one specific case, 
it is claimed that production has 
been increased 50 per cent and 
scrap reduced from 13 to 1 per 
cent through the use of this air- 
84 


To obtain additional information on equipment 
described on this page, see lower part of page 224. 
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“‘Midget’’ Heat-treating Unit Developed by 
Gas Appliance Service, Inc. 


Heat-Treating Unit 


A heat-treating unit called the 
“Midget,” designed for all types 
of flame-hardening, brazing, sol- 
dering, and annealing operations 
where the production require- 
ments do not necessitate a large 
unit, has been developed by Gas 
Appliance Service, Inc., 1211 Web- 
ster Ave., Chicago 14, Ill. With 
this heat-treater, it is possible to 
flame-harden as many as sixty 
small pieces per hour. On brazing 
and soft soldering jobs, from one 
hundred to two hundred pieces per 
hour can be handled. 

This heater can also be used in 
performing experimental and de- 
velopment work on parts for de- 
termining how much heat is re- 
quired and other important fac- 
tors necessary for full production 
planning. The unit has an over-all 
height of 48 inches and a diameter 
of 30 inches. The height to top 
of table is 80 1/2 inches. It will 
burn any manufactured, mixed, or 
natural gas, the consumption be- 
ing from 10,000 to 500,000 B.T.U. 
per hour, depending on the num- 
ber of burners used. 

The drive consists of a variable- 
speed reducer with 1/20-H.P. mo- 
tor operating on either 110- or 
220-volt, single-phase alternating 
current. Several types of burners 
are available which can be fur- 
nished to suit requirements. The 
combustion equipment can be 
furnished with gas-air mixing 
machine or with mixing tee for 
use with high-pressure air. The 
mixing machine provides for more 


accurate heat control, constant 
output, and easier adjustment. 
The “Midget” heat-treater can 
be furnished with a quench tank 
and air cylinder designed for low- 
ering the work into the quench 
and raising it above the burner 
ring for easy removal. ................ 85 


Buffing Compound 
Applicator 


A new buffing compound appli- 
cator with an intermittent feed 
control operating at the rate of 
fourteen strokes per minute, 
which affords a feed ranging from 
0.0015 to 0.015 inch per stroke, is 
announced by the George L. Nan- 
kervis Co., 5442 Second Boulevard, 
Detroit 2, Michigan. This appli- 
cator can be mounted on any auto- 
matic machine, either right- or 
left-hand, and can be adapted to 
simple or complex multiple-stage 
buffing operations. It is driven by 
a totally enclosed geared-head 
motor, which is available for oper- 
ation on 110-, 220-, or 440-volt 
circuits. 

The quick-action compound ap- 
plicator clamp, with adjustable 
features to compensate for vari- 
able thicknesses, and the standard 
carrier will accommodate com- 
pound sticks of any length up to 
4 inches. Special carriers for 
wider sticks or cakes are available. 
The applicator weighs only 20 
pounds, which permits it to be 
readily applied to floating heads 
of buffing machines without dis- 
turbing their balance. ................ 86 


To obtain additional information on equipment 
described on this page, see lower part of page 224. 


Grunow Die Set with Adjustable Guide-post 
Bushings of Phosphor Bronze 


Grunow Die Set with 
Adjustable Guide-Post 
Bushings 


A die set with guide-post bush- 
ings that can be contracted or 
expanded to obtain any desired 
sliding fit on the guide posts has 
been brought out by the A. W. 
Grunow Co., 563 White St., 
Orange, N. J. The new type 
bushings are made of phosphor- 
bronze and fitted with a locking 
ring and an adjusting ring. In 
making an adjustment for wear 
or to meet special operating re- 
quirements, the locking ring is 
loosened and the adjusting ring 
turned until the desired fit is ob- 
tained, after which the locking 
ring is tightened again. 

When the bushings have be- 


Nankervis Motor-driven Applicator 
for Buffing Compound 
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No complicated fixtures to 
hold work. The air-operated 
expanding arbor enables the 
operator to load and unload 
quickly, 


Straight-in-feed grinding is 
accomplished with a wide 
wheel, oscillated by the 
Wheel Spindle Reciprocat- 
ing Arrangement. Close- 
fitting wheel spindle gives 
fine limits of accuracy, con- 
centricity and micro-inch 
finish, consistently repeated, 


Photo shows construction of the air-operated ex- 
panding arbor. Under pressure, the segments of 
the arbor engage the work from the inside, holding 
work accurately and securely without danger of 
distortion, 


a 


ated 
the 
oad @ This cast iron mum. Control is semi-automatic by cross feed 
compressor body is handwheel which advances wheel to work . . . 
ground easily and starting headstock, table, cross feed and cool- 
Sy profitably ona No. ant... and, on completion of automatic 
the 20 Plain Grinding cross feed, withdraws wheel and stops head- 
ve Machine. High pro- stock, table and coolant. Complete electrical 
ves duction and close control gives wide facility and ease of opera- 
oh _ accuracy are aitained. The air-operated arbor tion. Write for detailed, fully illustrated lit- 
ed. makes a simple operation of work-holding and erature on the 20 Series Plain Grinding 
work-releasing. The great flexibility of the Machines. Brown & Sharpe Mfg. Co., Provi- 
1 machine itself reduces grinding time toa mini- dence 1, R. I., U.S. A. 


20 Series Plain Grinding 
Machines made in 3 sizes 
—-No, 20 -10"%18"; No. 22 
-—10"x36"; No. 23-10"%48" 
(above). 
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come worn out through long con- 
tinuous use, they can be quickly 
replaced by a new set at little 
cost. The punch-holder and die- 
shoe are made of SAE 1020 ma- 
chinery steel, and have their 
edges ground flat and parallel. 
Steel shanks, when required, are 
of simple, strong design, without 
threads, and are assembled by 
means of a press fit in the punch- 
87 


Ames Portable Hardness 
Tester 


A portable hardness _ tester 
weighing less than 2 pounds has 
been developed by the Ames Pre- 
cision Machine Works, Waltham 
54, Mass., for testing round metal 
bars up to 1 inch in diameter and 
flat stock up to 1 inch thick. This 
instrument is designed to test hard 
materials in the Rockwell C scale 
by measuring the penetration of 
a diamond-point penetrator. <A 
ball-point penetrator is also sup- 
plied for use in testing relatively 
soft materials in the B scale. 

Pressure is easily applied, in 
kilogram loads, to force the pene- 
trator into the material. The 
pressure applied also causes the 
C-frame to spring, thereby mov- 
ing the indicator pointer gradua- 
tions on the dial. The graduations 
on the barrel dial denote the hard- 
ness in both Rockwell B and C 
scales. Each tester is equipped 
with a flat anvil, a V-anvil, a 


Ames Portable Hardness Tester 


diamond penetrator, a ball pene- 
trator, two hardened and ground 
test blocks, and a conversion chart 
for determining equivalent Brinell 
hardness scale numbers. ............ 88 


Abrasive Cut-Off Wheel 


A new “Ripper” abrasive cut- 
off wheel is being manufactured 
by the American Emery Wheel 
Works, Richmond Square, Provi- 
dence 1, R. L., in sizes ranging 
from 6 to 12 inches in diameter 
and in the proper grit and grade 
for cutting materials ranging 
from steel to stone. A unique 
feature is the “set” or radial de- 
pression, provided in the sides of 


“Ripper” Abrasive Cut-off Wheel 


the wheel, which allows it to cut 
cooler and faster, and therefore 
to have a longer useful life. These 
“sets” are 0.006 to 0.008 inch deep 
and extend from the flange area 
to the edge of the wheel. The 
minimum wheel thickness is 1/16 
inch for wheels 6 inches in diam- 
eter, and 3/32 inch for 8-, 10-, 
and 12-inch wheels. ................... 89 


“Speed-Shift” Goggle 
for Welders 


A “Speed-Shift” goggle mount- 
ed on a plastic headgear, which 
permits the welder to shift the 
goggle quickly from his eyes to 
his forehead for lay-out and in- 
spection work, is a recent product 
of the Chicago Eye Shield Co., 
2300 Warren Blvd., Chicago 12, 
Ill. With this goggle, the welder 
need not lay down his tools to re- 
position his goggle. A quick flip 
of one hand serves to move the 
goggle into and out of position. 
There is no interference with 
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Welder’s Goggle Developed by 
Chicago Eye Shield Co. 


ordinary glasses worn under the 
goggle, and the goggle cups can 
be adjusted to fit the face of the 


Keller Small-Size 


Screwdrivers 


The Keller Tool Co., Grand 
Haven, Mich., has brought out two 
new power screwdrivers designed 
for the fast driving of small 
screws. These pneumatic tools 
can be employed wherever small 
screws are to be driven on a pro- 
duction basis, as in the assembly 
of radio parts, electrical appli- 
ances, clocks, telephones, and 
similar products. 

One model has a free speed of 
2500 R.P.M., and is designed for 
delicate screwdriving operations. 


Keller Pneumatic Screwdriver 


Phot. 


To obtain additional information on equipment 
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Photo—Courtesy of American Rolling Mill Company 


The Cincinnati 500 Series Press Brake has 
the power and rigidity for accurately 
forming single bends 15’ to 20’ long 
in heavy plate—or forming multiple 


bends 25’ to 30’ long in LIGHT 
PLATE and SHEETS. 


Our Engineering Department is ready to 
discuss with you the possibility of the 
profitable use of these powerful machines, 


CINCINNATI 25,OHIO U.S.A. 


whether for the forming of tanks and 
structural members, machinery parts, or 
general fabrication. 


Let our representative show you a 
Cincinnati installation in your neighbor- 


hood. 
Write for Brake Catalog No. B-2, 


suggesting many uses, and illustrating 
the Cincinnati line. 


a 


d 
THE SHAP| 
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screws up to size No. 3, and very 
small self-tapping screws and 
wood screws. The other model has 
a free speed of 10,000 R.P.M., and 
accommodates screws in the No. 3 
to 6 range. The impact force of 
the built-in clutch gives this model 
added driving power. It is recom- 
mended for wood screws, self-tap- 
ping screws, and larger machine 
screws. 

A special feature incorporated 
in these tools is the pneumatic 
pick-up, which enables the opera- 
tor to pick up screws with the 
air-suction finder and drive them 
directly into the work. The tools 
weigh 8 ounces, and have a length 
of 5 1/2 inches and an outside 
diameter of 1 1/16 inches. ........ 91 


“Whipsleeve” Punches 
and Retainers 


A punch of radically new design 
has been developed by the Pivot 
Punch & Die Co., 373 Old Niagara 
Falls Blvd., North Tonawanda, 
N. Y., which is being used for ac- 
curate punching operations on 
metal having a thickness equal to 
twice the diameter of the punch. 
Outstanding features of this new 
punch include straight - ground 
punch end, which has greater 
resistance to wear, facilitates 
stripping, and has a greater re- 
sistance to galling or “pick-up”; 
and retainers which permit quick 
removal and_ replace- 
ment of an individual 


It will drive free-running machine 


Fig. |. 
““Whipsleeve’’ Support Developed by Pivot Punch & Die Co. 


the bevel end of the punch when it 
is inserted in the holder. When the 
punch is fully seated, the spring- 
backed block snaps into the slot 
in the punch and holds it securely 
in place. To remove the punch, it 
is only necessary to give it a quar- 
ter turn with a wrench, which en- 
gages a crosswise pin in the punch 
body. Turning of the punch causes 
the punch shank at the side of the 
slot to act as a cam and push back 
the spring-actuated retaining 
block so that the punch can be 
removed. 

The view at the extreme right 
in Fig. 1 shows a punch with a 
conventional head, which can be 
furnished when desired. This view 


Views of Improved Punch, Punch-holding Block, and 


also shows the bronze 


end of the punch, while the sec- 
ond view from the right shows 
the punch with the “Whipsleeve” 
support in place. The conical 
cavity in the bronze support is an 
accurate fit on the conical section 
of the punch, and the portion that 
extends downward below the con- 
ical section is also a close fit on 
the cylindrical portion of the 
punch. Thus the bronze “Whip- 
sleeve” support, which is cross- 
pinned to the punch, reinforces or 
supports the punch at its weakest 
point, where the cylindrical sec- 
tion joins the conical section. 
The “Whipsleeve” support, in 
turn, is supported in a 
bushing, shown in the 


punch without remov- 
ing the die from the 


press. 


The central view of 
Fig. 1 shows the punch- 


holder with a section 
broken away to illus- 
trate the method of 
retaining the punch. 
This arrangement is 


also shown diagram- 


matically in Fig. 2. 
The second view from 
the right in Fig. 1 


shows the punch re- 
moved from its holder. 
It will be noted that 
there is a bevel surface 


view at the left in 
Fig. 1. This bushing 
is a close sliding fit 
over the “Whipsleeve” 
bushing, and is assem- 
bled with a tight fit in 
the lower plate of the 
two-plate stripper 
shown in the diagram, 
Fig. 2. With this ar- 
rangement, the stripper 
plates provide excep- 
tionally rigid support 
for the punch. It also 
insures close stripping 
of the punch, and thus 
eliminates the possibil- 


at the upper end of 
this punch. Just below 
this surface there is a 
slot cut at right angles 
to the axis of the 
punch. In the punch- 


ity of “dimpling” the 
blank. Since the lower 
or base plate of the 
stripper is removable, 
the punch can be re- 
moved through the 


holding block is a 
spring - backed block 


Fig. 
which is forced back by 


2. 
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Diagrammatic Assembly of ‘“Whipsleeve” 


Punch, Stripper Plates, and Die 


clearance ‘hole in the 
upper stripper plate, 
which retains the strip- 
per springs. ............+. 92 


To obtain additional information on equipment 


described on this page, see lower part of page 224. 
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Beach High-Speed 
Deburring, Facing, and 
Chamfering Machine 


A bench type machine designed 
for facing, deburring, and cham- 
fering of small ferrous and non- 
ferrous metal and plastic pieces 
in a single operation at the rate 
of 300 to 500 pieces an hour has 
been brought out by the Beach 
Machine Works, 515 Long Beach 
Blvd., Long Beach, N. Y. This 
machine occupies only a_ small 


High-speed Deburring and 
Chamfering Machine Made 
by Beach -Machine Works 


space, weighs approximately 100 
pounds, and can be easily moved 
to any desired point in the shop. 
It is made in two sizes, the smaller 
size handling work from 3/16 
inch to 2 inches outside diameter, 
while the larger machine will take 
work up to 3 1/2 inches. 
Changing from one size of work 
to another is easily accomplished 


-by simply replacing the holding 


die and adjusting the tools to the 
new size. The work-holding die is 
provided with two movable self- 
centering jaws designed to exert 
even pressure around the entire 
surface of the work and to pre- 
vent distorting or marring the 
materials. Cutter tools can be 
supplied for performing different 
cperations, such as forming ball- 
shaped ends on hexagonal or 
round solid material or machining 
a single long chamfer on the out- 
side or inside of round pipe or 
tubing to prepare it for welding 
operations. An adjustable stop 
provides precision control over the 
cut or amount of metal removed. 
Parts of unusual shape, such as 
elbows, can be handled as readily 
as plain pieces. 93 
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Fig. 1. Dumore Standard Duplex 
Grinder Kit 


Duplex Electric Hand 
Grinder 


A new electric hand grinder 
called the “Duplex” has been de- 
veloped by the Dumore Co., Ra- 
cine, Wis., for use either as a 
straight hand grinder or with an 
attachment which converts it to 
a flexible-shaft tool. The flexible- 
shaft conversion attachment, 
shown in Fig. 2, includes a bail 
or hanger in which the grinder 
is clamped, a 36-inch flexible 
shaft, which can be driven by the 
chuck of the Duplex unit, and a 
choice of three different tool or 
cutter hand-pieces to suit different 
types of work. 

The Duplex grinder is offered 
as a hand tool in two different 


Fig. 2. Dumore Hand Grinder with 
Flexible-shaft Attachment 


kits. The standard kit, Fig. 1, 
comprises the grinder and nine 
different accessories, including 
mounted wheels, files, and arbors, 
The de luxe kit includes the grind. 
er and twenty-seven accessories, 
A 1/14-H.P. motor supplies 
power for the hand tool. The 
chuck has a capacity of 1/4 inch, 
and can be adapted to 3/32- and 
1/8-inch shank tools with collet 
sleeves. Thus all three standard 
sizes of mounted tools can be ac- 
commodated for performing a va- 
riety of jobs in wood, metal, and 
plastics, including sanding, sharp- 
ening, grinding, sawing, drilling, 
and polishing. Two attachments 
are available for converting the 
hand grinder into a bench- or a 
lathe-mounted tool. 94 


“Turbo” Grinder for Light 
Knife and Cutter Sharpening 


Small Water-Power 
Grinder for Sharpening 
Cutting Tools 


A small-size “Turbo” grinder, 
ebtaining its power from an ordi- 
nary water faucet, is being manu- 
factured by the Hudson Products 
Co., Detroit, Mich., for sharpening 
small cutting tools and for light 
grinding work. This power unit 
can be held in the palm of the 
hand, and yet has sufficient power 
for driving the 3-inch diameter 
silicon carbide grinding wheel. 

The grinder is furnished with 
a vinylite hose having a special 
slip-on connection designed to fit 
most water faucets. According to 
the manufacturer, this grinder 
can be set up readily for operation 
in one or two minutes. By simply 
turning on the faucet, the grind- 
ing wheel can be driven at speeds 
of from 3000 to 10,000 R.P.M., de- 
pending on the water pressure...95 


To obtain additional information on equipment 


described on this page, see lower part of page 224. 
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YOU CAN OFFSET THEM WITH EX-CELL-O 
PRECISION BORING MACHINES Why: 


Ex-Cell-O Precision Boring Machines are designed to pro- 
duce more parts per hour, at lower unit cost. Increased 
output enables you to keep up with rising labor costs; 
assured accuracy in the finished part also results in 
greater savings. 

For example: 


The Ex-Cell-O Style 2112-A Boring Machine illustrated 
here features three boring spindles, loading chutes that 
are filled during the boring cycle, and a hydraulically 
operated loading and ejecting device. The machine ac- 
commodates various size bushings up to 2” diameter 
and 1%” long. Flexibility is obtained by adjustable load- 
ing chutes for various diameters, interchangeable clamp- 
ing fixture inserts, interchangeable ends on loading and 
ejecting plungers, and interchangeable boring quills. 


For high production at a minimum unit cost; for flexi- 


This Style 2112-A Ex-Cell-O. Pre- 
cision Boring Machine (ahove) is 
equipped with loading chutes and a 
hydraulically operated. loading: and 
ejecting device. The bushings shown 
in the loaded chytes are ‘both semi- 
taished and finish bored af the rate 


of bility that permits profitable operation on a wide variety 
So of parts—see the Ex-Cell-O representative in your locality 
i or write to Ex-Cell-O at Detroit . . . today! 
di- 
1U- 
cts 
ng machine tools mean 
rht high production .. . 
nit high production 
” means low unit cost... 
he low unit cost means 
jer a higher living stand- 
er ard for everyone! 
ith 
ae. a @ This view (left) shows the three bor- 
a an : able quills for fast tool setting, and the 
ler chute (between the spindles and the 
on ma xf fixture) into which the finished bush- 
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Universal Precision Radius 
Dresser and Retractable 
Knurling Tool 


A precision radius dresser of 
simple but radically new design, 
as shown in Fig. 1, has been de- 
veloped by the Universal Vise & 
Tool Co., Parma, Mich., to reduce 
the set-up time required for 
grinding-wheel dressing opera- 
tions and to enable semi-skilled 
operators to obtain maximum ac- 
curacy. The dresser consists of a 
frame carrying two centers, an 
arbor swinging on these center‘, 
and a socket in the arbor f: 
standard mounted diamonds. 

A gaging pad is provided on the 
frame for accurate setting. This 
pad is hardened, ground, and hand 
lapped. The pivot centers are 
hardened and ground, to fit any 
one of three pairs of center bear- 
ing holes in the arbor, which pro- 
vide a wide range of adjustment. 
There are two. precision-ground 
bases on the frame—one arranged 
parallel to the center line and the 
other square with it, so that the 
dresser can be held on a magnetic 
chuck in either a horizontal or 
vertical position. 

The radius dresser can be easily 
set with gage-blocks, inside mi- 
crometer height gage, or planer 
gage, the accuracy obtained in 
precision radius grinding being 
limited only by the accuracy of 
the setting device. It is claimed 
that tolerances as close as 0.0001 
inch can be easily maintained. The 
dresser will produce convex, con- 
cave, or compound radii from 0 to 
1 inch on wheels up to 7 inches 
in diameter. 

Another new product of this 
company is the cam-action retract- 
able knurling tool shown in Fig. 2. 
This tool has been designed to 
save time and simplify difficult 


West Point Midget Clamp 
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Fig. |. Precision Radius Dresser 
Developed by the Universal Vise 
& Tool Co. 


knurling jobs on engine and tur- 
ret lathes. Its outstanding advan- 
tages include ability to rapidly 
knurl long, thin work and to clear 
threads, pilots, and other sections 
of the same diameter as the por- 
tion to be knurled. The cam-action 
retracting mechanism is self-lock- 
ing, leaving the operator’s hands 
free while the tool is being fed 
along the work. 

Other features include instant 
adjustability to any diameter up 
to 2 inches and the production of 
different knurl patterns without 
changing the knurls. Provision is 
made for easy replacement of the 
standard knurls. 96 


Midget Fixture Clamps 


A new series of very small 
“Midget” fixture clamps of inter- 
est to designers and toolmakers is 
now being made by the West Point 
Mfg. Co., 19625 Merriman Court, 
Farmington, Mich. This series of 
clamps consists of four styles, in- 


Fig. 2, Retractable Knurling Tool 
Brought out by the Universal Vise 
& Tool Co. 


cluding quick-action clamps, de- 
signed to facilitate the holding of 
small work-pieces. The clamp 
strap is only 2 1/2 by 5/8 by 3/8 
inch in size, yet the parts of each 
clamp are made in exact propor- 
tion to those of the larger “Wespo” 
clamps of this company’s manv- 
facture. They spherical 
washers with ground radii de- 
signed to compensate for irregu- 
larities in the work. The clamps 
are made of steel, heat-treated and 
cadmium-plated. 97 


Mead Finger-Tip Air 
Control Valve 


A precision, three-way finger- 
tip-operated air control valve of 
compact design has been added to 
the line of the Mead Specialties 
Co., 4120 N. Knox Ave., Chicago 
41, Ill. The quick, sensitive action 
of this valve is similar to that of 
a telegraph key. It has capacity 
for controlling cylinders having 
bores up to 4 inches in diameter 


Mead Air Control Valve 


To obtain additional information on equipment 


described on this page, see lower part of page 224. 


> 
” 
A 
- 
: 
hese 
ng, 
| ny of 
And 
x 
| 00k 
IR 


ith an easy change of pace 
cut machining costs 


urret Lathe operation reaches a new high in efficiency in 
ese newest Gisholt Ram Type machines. Whether it’s start- 
g, stopping, or reversing the spindle—or shifting gears for 
y of 12 spindle speeds—it’s quick and effortless. It means 


ss time lag between cuts—faster production—lower costs. 


And because so little physical strength is cequired, the 


tigue factor is reduced to a minimum. Output is more 


early constant throughout the day. 


Speed and lower costs will be more important than ever in 


he days ahead. Now is a good time to get all the facts. 


THE GISHOLT SPEED SELECTOR enables you to indicate 
the sequence of spindle speeds to be used and then obtain the 
ideal speed for each cut when you want it, by merely touching a 
Singer trip. Hydraulic power shifts the gears instantly. 


12 spindle speeds ranging from 28 to 730 r.p.m. are instantly 
available in the Gisholt No. 4 Ram Type Turret Lathe shown 
above. For high speed work, spindle speeds may be increased 
to 1460 r.p.m. 
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or larger. The valve button is 
placed in a low position, so that 
the operator’s wrist can rest com- 
fortably on the table. The travel 
of the button from the fully closed 
to the fully opened position is 
only about 1/8 inch. 

Two of these valves connected 
in series provide a means of pre- 
venting accidents in air press op- 
erations. If the finger-tip controls 
are spaced far enough apart, both 
hands are required to operate the 
press, making it impossible for 
one hand to be left under the 
descending ram. These valves are 
adapted for synchronizing the ac- 
tion of a drill press, milling ma- 
chine, etc. By means of a simple 
cam, an automatic cycle can be set 
up for any type of work. The 
valves are available in four differ- 
ent styles to suit various operat- 
ing requirements. 98 


Progressive Spiral 
End-Mills 


A recently patented end-mill 
with a progressive spiral taper 
cutting edge is being made by the 
Helical Cutter Co., 15536 Tele- 
graph Road, Detroit 23, Mich. 
The maker claims that the exclu- 
sive spiral design enables the 
cutter to shear evenly throughout 
the length of the cutting edge; 
to cut faster and freer; and to 
have a much longer useful life. 
The spiral is so designed that the 
edge maintains an approximately 
constant helical angle throughout 
its length and can be faced and 
sharpened as readily as a straight 
end-mill. 

These spiral end-mills are made 
of high-speed tool steel, and have 
flutes polished to eliminate exces- 
sive loading by non-ferrous metals. 
They are made with four right- 
hand flutes. The new end-mills are 
available with flutes ranging in 
size from 1 inch to 6 inches and 
with tapers that range from 1 to 
8 degrees. 99 


Spiral End-mill Made by Helical Cutter Co. 


Manhattan Resin-Bonded 
Diamond Wheels 


A new addition to its line of 
abrasive wheels has just been 
announced by the Manhattan Rub- 
ber Division, Raybestos-Manhat- 
tan, Inc., Passaic, N. J., which 
consists of resin-bonded diamond 
wheels designed for grinding car- 
bides and carbide-tipped tools. 
The special resin bond, developed 
to eliminate “loading” or glazing 
when, the wheel comes in contact 
with soft or hardened tool steel 
shanks of carbide-tipped tools, is 
claimed to be an exclusive feature 
of these new wheels. The full 


economy of this feature is said to 


be realized through the longer 


Manhattan Diamond Wheel Used to 
Grind Carbide Cutters 


wheel life resulting from the 
elimination of the dressing or lap- 
ping operations usually required 
to clean the bond of other wheels. 
A complete line of resin-bonded 
wheels in various types and shapes 
is available in grit sizes from 60 
to 400. 100 


H & G Adjustable 
Insert-Chaser Die-Head 


A solid adjustable insert-chaser 
type die-head having a capacity 
for threaded work up to 1/4 inch 
in diameter with from 20 to 80 


H &G Insert-chaser Die-head 


threads per inch has been brought 
out by the Eastern Machine Screw 
Corporation, 23-43 Barclay St. 
New Haven 6, Conn. This head 
has many applications on small 
screw machines and small tapping 
machines. The 000 size die-head 
is 1 1/8 inches in diameter by 1 
inch long. It is designed to fit a 
No. 1 size holder having a 3/4- 
inch-24 thread. The chasers ex- 
tend slightly beyond the face of 
the body and thus permit thread- 
ing close to a shoulder. 

The insert chasers used in this 
die-head are smaller than those 
employed in the 00 size head, but 
have the same advantages as the 
larger size chasers. They are made 
of high-speed steel and ground 
with a view to obtaining threads 
of high accuracy. Their free-cut- 
ting action is said to result in 
exceptionally long runs between 
grinds, even when they are used 
for threading tough alloy mate- 
rials. The chasers are easily re- 
movable for regrinding or re- 
sharpening which is a very simple 
operation. 101 


Welding Torch 


A new welding torch with a full 
handle-length lever, which makes 
it possible to shut off or release 
gas with only fingertip pressure, 
has been brought out by Weldit, 
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Welding Torch with New Control Lever 


To obtain additional information on equipment 
described on this page, see lower part of page 224. 
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ith Triplicate Tooling 


n the FAS TERMATIC 


re- jere’s another way the adaptability of the Fastermatic can be used to * 


re- {vantage even on comparatively simple jobs. 


101 |To complete the turning of drive gears in two chuckings, two 
stermatics are used—one for each chucking. The turret of each ma- 


ine is set up with three identical sets of tools so that a piece is both 
full pugh and finish turned with every second indexing. There is no skip 
kes fdexing to waste production time. And still more production time is 


ase 
ire, fved by the independent operation of the cross slides. 


dit, 
Whether it’s high or low production machining, whether it’s a few 


a large number of operations per chucking, the Fastermatic pro- 
les a degree of flexibility that brings lower costs on a wide variety 
work. With its automatic machining cycle, there is nothing for the 
erator to do but load and remove the work. Write for literature. 


GISHOLT MACHINE COMPANY 


1245 East Washington Ave. ° Madison 3, Wis. 
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Inc., 990 Oakman Blvd., Detroit 6, 
Mich. The new control feature of 
this torch provides for a wider 
operating range. The built-in 
automatic “Gasaver” serves to 
further increase the operating 
efficiency of the torch. .............. 102 


“Multiplane Mounting for 
Isolating Vibration 


“Multiplane” Mountings 
Designed for Vibration 
Isolation 


A new product known as the 
“Multiplane” mounting, designed 
to isolate vibration regardless of 
the direction of the disturbing 
forces, is being made by the Lord 
Mfg. Co., Erie, Pa. The principle 
of utilizing rubber-in-shear to 
secure a uniform cushioning effect 
in all planes has been employed in 
the construction of this mounting. 
The manufacturer states that 
these mountings provide the same 
universal protection formerly ob- 
tained through the use of double 
mounting methods. 

The new mountings are espe- 
cially adapted for the protection 
of equipment exposed to vibration 
of an indeterminate or variable 
nature. They have already been 
successfully applied to instrument 
panels, electronic equipment, fans, 
blowers, air-conditioners, and 
other types of equipment. ........ 103 


Automatic Clamping 
Equipment for Production 
Line Fixtures 


The National Automatic Tool 
Co., Inc., Richmond, Ind., has de- 
veloped a line of work-holding 
clamps for production drilling and 
tapping fixtures, which can be ar- 
ranged for either hydraulic or 
electric operation. This new equip- 
ment eliminates the need for 
using wrenches in operating work- 
holding clamps, and thus lessens 


operator fatigue. It is also said 
to improve accuracy, increase pro- 
duction, and provide safer opera- 
tion of machines employed in the 
production line for drilling and 
tapping operations. .................. 104 


Whiting Portable 
Electric Hoists 


A new line of roller-chain elec- 
tric hoists, including 1/4, 1/2, and 
1 ton capacity sizes, has just been 
announced by the Whiting Cor- 
poration, 15673 Lathrope Ave., 
Harvey, Ill. The 1-ton hoist 
weighs only 87 pounds, and can 
be installed or moved about by one 
man without assistance. 

A simple double-reduction, total- 
ly enclosed worm-gear drive is em- 
ployed in these hoists to obtain 
compactness and light weight and 
to reduce the number of parts 
subject to wear. Precision ball 
bearings are used throughout. 

A self-energizing motor brake 
that does not require adjustment 
interlocks with the controller to 
insure safe operation. Upper and 
lower safety limit switches are 
provided. Control is obtained by 
means of a single-bar grip, which 
can be operated by one hand, leav- 
ing the other hand free for 
steadying the load. 

An unusual feature of the hoist 
is the provision for operating it 
in an inverted position. This is 
an advantage where the overhead 


Portable Electric Hoist Built 
by the Whiting Corporation 
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suspension point is at a consider. 
able height from the floor. Ip. 
stead of carrying the hoist to the 
point of suspension, the cable js 
run out to the desired length and 
the hoist is turned upside down 
and suspended from the hook. The 
load is then attached directly to 
105 


Malnar Horizontal 
Attachment for Turret 
Milling Machine 
The horizontal unit attachment 
recently brought out by the Malnar 


Machine & Tool Co., Inc., 19301 
St. Clair Ave., Cleveland 10, Ohio, 


Turret Milling Machine 
Equipped with Malnar 
Horizontal Attachment 


can be easily and permanently in- 
stalled on any Bridgeport turret 
milling machine as shown in the 
accompanying illustration. With 
this attachment, many jobs can be 
handled in one setting of the work 
that would otherwise require re- 
setting or even transferring to a 
second machine. By performing 
vertical milling operations with 
the regular machine spindle, and 
horizontal miliing operations with 
the spindle of the Malnar attach- 
ment, it is possible to greatly re- 
duce machining time and to elim- 
inate many errors. 

The Malnar spindle is equipped 
with Timken roller bearings, and 
is designed to operate without vi- 
bration. It is adapted for heavy 
end-milling, fly cutting, boring, 
drilling, and a variety of mincr 


To obtain additional information on equipment 


described on this page, see lower part of page 224. 
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@ Accuracy stems from good basic design, sturdy “ae 4 i D WN E Y 
construction and good workmanship. Sidney is a 2 ee: 
proving this in every lathe it builds today by 3 . +, a. 

having modern testing equipment for the rigid ~ ‘= 
inspection of vital units and parts before and ‘* 
after they are assembled. 


Illustrated are a few of the many inspections 
and tests Sidney units and parts undergo before 
final okay. 


1. Checking hole in spindle with dial indicator to 
limits of .0002 inches. 


2. Checking accuracy of leadscrew to limits of 
.0004” in any 4 inches with Sheffield leadscrew 
gage. 

3. Checking gears for accuracy of pitch line and 

tooth spacing on Fellows red-line gear checker. 


4. Checking accuracy of parts by means of Shef- 
field shadow gage. 


Here’s a machine with the rigidity and smooth 
flow of power necessary to the successful use 
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crankshaft illustrated (full size) is produced by 

a leading manufacturer and is typical of scores of 
such parts being turned out throughout the nation. 
The accepted aagpoae'y is to cut bar stock to length 


on a cut-off machine, and perform the other operations 
on three chucking machines. . 
costly procedure. 


New Britain engineers proposed a complete departure: 
The long end is turned and the short end formed on a 
New Britain Six-Spindle Automatic Screw Machine. All 
the remaining cuts are accomplished on one New Britain 
Six-Spindle Automatic Chucking Machine. The same 
number of cuts — the same finish — with two machines 
instead of four. The savings in time, labor and machines 
are spectacular. 

Lower production costs are the one key to more sales, 
more jobs, more prosperity. New Britain Machines and 
progressive New Britain research and ens have 
teamed to make New Britain a by-word for production 
since the earliest days of modern machine tools. They 


. a relatively slow, 


‘stand ready to serve you and your business. 


ptutomatios 


THE NEW BRITAIN MACHINE COMPANY 
NEW BRITAIN-GRIDLEY MACHINE DIVISION 
NEW BRITAIN, CONNECTICUT 


ENGINEERING DETAILS 


With the use of eccentric collets, 
the shank end and out-board support 
diameter are turned to grinding size 
and the piece cut off: 


On the second operation, on a New 
Britain tooled as a_chucker, and 
again using eccentric collets, the 
crank pin diameter is formed and the 
two shoulders of the crank shaft 


throw are faced. 


Previous experience in machining 
this part revealed that the throws of 
the crank pin had a tendency to spread 
when the metal was removed. This 
difficulty is overcome by forming in 
successive steps down to the crank pin 
diameter and finally taking a light 


finish facing cut on each throw of the 


crankshaft. Parallelism between the 
center lines of both ends of the main 
shaft and the crank pin are thus held 
within the desired tolerance. 


M-01053 
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Erickson Standard Precision 
Expanding Mandrel 


Fig. I. 


Fig. 2. Erickson Custom-built 
Expanding Mandrel 


Erickson Precision Expanding Mandrels 
and Precision Air Chucks 


The Erickson Tools Division of 
Erickson Steel Co., 2309 Hamilton 
Ave., Cleveland 14, Ohio, is manu- 
facturing a line of standard preci- 
sion expanding mandrels of the 
design shown in Fig. 1, and is also 
making custom-built precision ex- 
panding mandrels, such as shown 
in Fig. 2, to meet special work- 
holding requirements. 

Interchangeable locating or driv- 
ing pins of various lengths can be 
added to these mandrels to adapt 
them for handling different parts. 
The mandrels can also be fitted 
with handwheels, as well as 
splines, hexagonal, square, or step 
type sleeves. Sleeves in a wide 
range of sizes varying in incre- 
ments of 1/32 inch (the expansion 
range of each sleeve) can be sup- 
plied for each model or shank. 
These mandrels are accurate to 
0.0005 inch, and will exert a vise- 
like grip on interior surfaces 
throughout the expansion range. 

Two larger sizes of precision 
air-operated chucks have recently 
been added to the Erickson line. 
These two new chucks, shown to 
the left in Fig. 3, have a collaps- 
ibility range of 1/82 inch. They 
have a uniform vise-like grip 
along the entire length of the col- 


Fig. 3. 


let, which makes them suitable 
for holding a wide variety of fer- 
rous and non-ferrous parts, as 
well as pieces made from other 
materials, for such operations as 
drilling, buffing, polishing, and 
107 


Burg Tool-Flex 
Tap-Holder 
Holes spaced as close as 15/16 


inch, center to center, can be 
tapped with the new Neoprene- 


**Tool-Flex"’ Tap-holder Made by 
the Burg Tool Mfg. Co. 


mounted, positive-drive tool-holder 
brought out by the Burg Tool 
Mfg. Co., 5028 W. Jefferson Blvd., 
Los Angeles 16, Calif. This new 


Three Sizes of Erickson Air-operated Precision Chucks 


To obtain additional information on equipment 
described on this page, see lower part of page 224. 


tool-holder has an Acme-threaded 
shank designed especially for 
multiple-spindle tapping opera- 
tions. It consists of only four 
parts—the shank, collet, oil-resis- 
tant Neoprene mounting, and 
locking ring. The Neoprene mount- 
ing serves to minimize tap break- 
age and compensate for misalign- 
ment. Bell-mouthing and over 
size holes are said to be eliminated 
by the full floating mounting...108 


Square D Electronic Contactor 
for Resistance Welders 


Electronic Contactor for 
Resistance Welders 


For resistance welding jobs in- 
volving exceptionally high-speed 
cperation or heavy primary cur- 
rents of short time duration, the 
Square D Co., Industrial Control- 
ler Division, 4041 N. Richards 
St., Milwaukee 12, Wis., offers a 
complete new line of electronic 


‘contactors using ignitron tubes. 


These electronic contactors are de- 
signed to supplement the “Syn- 
cro-Break” and “High Speed” 
magnetic contactors which are 
recommended where lower in- 
stalled cost and economical opera- 
tion are important factors and 
where welders must operate over 
a wide range of welding time and 
109 


Artus Plastic Spacers for 
Slitting-Machine Arbors 


The Industrial Products Sup- 
pliers, 108 Water St., New York 5, 
N. Y., have added to their line of 
“The Color Tells the Thickness” 
plastic arbor spacers and shim 
stock a complete range of shims 
for use on _ slitting machines. 
These new Artus slitting-machine . 
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spacers are available in sizes up 
to 20 inches in diameter. In addi- 
tion to the ease with which these 
spacers can be identified by color, 
they have the advantage of being 
110 


Hydraulic Cylinders of 
Standard and Special 
Design 


Hydraulic cylinders with seven 
standard mountings have been 
announced by the National Hy- 
draulic Co., Inc., 4505 Oakwood 
Blvd., Melvindale, Detroit, Mich. 
The cylinders are furnished in 
bore sizes of 1 inch to 12 inches, 
of any stroke length required, and 
for operating pressures up to 
1500 pounds per square inch with 
a 5 to 1 factor of safety. 

A novel construction designed to 
eliminate tie-rods is said to make 
practical a more simplified design 
of the machines in which these 
cylinders are incorporated. Other 
features include cast Meehanite 
heads, long bronze _ side-thrust 
bearings, special alloy-steel rods, 
and alloy-steel seamless tubing 
bored and honed to a mirror fin- 
ish. Cylinders can be designed 
for special tooling. .................. 111 


Hydraulic Cylinder Made by 
National Hydraulic Co., Inc. 


Howard Dunbar Retires 
from Norton Co. 


Howard W. Dunbar, vice-pres- 
ident and general manager of the 
Grinding Machine Division of the 
Norton Co., Worcester, Mass., re- 
tired on January 21, terminating 
a long and distinguished record 
with the company and in the 
entire mechanical field. Rated as 
a leader in the machine tool world, 
he is recognized nationally, not 
cnly for his service with the Nor- 
ton Grinding Machine Division, 
but also for his able leadership in 
the National Machine Tool Build- 
ers’ Association and, during the 
war, on the War Production Board. 

Mr. Dunbar became connected 
with the Norton Co. in 1913 as 
assistant chief engineer. From 
that time on, he served as sales 
manager, assistant general sales 
manager, works manager, and 
since 1932 as general manager of 
the Grinding Machine Division. 
Upon his retirement he also held 
the posts of vice-president and 
director. 

Previous to his association with 
the Norton Co., Mr. Dunbar was 
affiliated with the Stanley Instru- 
ment Co., Great Barrington, Mass. ; 
the Pike Adding Machine Co., 
Orange, N. J.; J. M. Quimby, 
Newark, N. J.; and the Western 
Electric Co. of New York in vari- 
cus executive capacities. 

Prior to World War II, Mr. 
Dunbar was commissioned a 
Lieutenant Commander, U.S.N.R., 
Volunteer Group, Special Service. 
At the beginning of 1940 he be- 
gan his distinguished service in 
Washington in the interest of 
National Defense. Through the 


Howard W. Dunbar, Whose 
Retirement from Norton Co. 
has Just been Announced 


following years he served in vari- 
ous administrative capacities with 
the War Production Board until 
1942, when he became assistant 
chief of the Tools Branch. 

Mr. Dunbar is the author of 
many technical articles and books, 
such as “The Principles of Cyl- 
indrical Grinding” and “Little 
Known Facts About Grinding,” 
and is widely known as a public 
speaker. He has been responsible 
for many new methods and im- 
provements in the grinding and 
machine tool fields. He served as 
president of the National Machine 
Tool Builders’ Association in 1938, 
and is a director of Reed-Prentice 
Corporation of Worcester, Mass. 

Mr. Dunbar will be retained by 
Norton Co. as a consultant, and 
will act in an advisory capacity. 


To Obtain Additional Information on Shop Equipment 


Which of the new or improved equipment described in this section is likely to prove advan- 
tageous in your shop? To obtain additional information or catalogues about such equipment, 
fill in below the identifying number found at the end of each description—or write directly 
to the manufacturer, mentioning machine as described in February, 1947, MACHINERY. 


No. No. No. 


No. No. No. No. 


No. No. No. 


Fill in your name and address on blank below. Detach and mail within three months 
of the date of this issue to. MACHINERY, 148 Lafayette Street, New York 13, N. Y. 
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TEXACO 


SLUDGE! 


IN HYDRAULIC MECHANISMS 


t peg Regal Oils (R & O) are designed 
to lick the biggest bugaboo of hydraulic 
mechanisms — the costly stoppages caused 
by rust and sludge. They are specially in- 
hibited against rust and oxidation. 

The rust inhibitor in Texaco Regal Oils 
(R & O) “plates” all parts of the hydraulic 
system so that moisture cannot reach and 
rust the metal. The oxidation inhibitor aids 
the oil in freeing itself rapidly of air and 
water and thus prevents sludge formation. 
In addition, Regal Oils (R & O) will not 


foam — extra assurance of smooth, depend- 
able operation. 

Leading makers of hydraulic equipment 
either ship their units filled with Texaco 
Regal Oils (R & O) or recommend their use. 
There is a complete viscosity range to assure 
t:ouble-free, economical performance from 
every hydraulic mechanism, large or small. 

For full information, call the nearest of 
the more than 2300 Texaco distributing 
plants in the 48 States, or write The Texas 
Company, 135 E. 42nd St., N. Y. 17, N. Y. 


ALL HYDRAULIC UNITS 


. Tune in. . TEXACO STAR THEATRE presents the NEW EDDIE BRACKEN SHOW every Sunday night. METROPOLITAN OPERA broadcasts every Saturday afternoon. 
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You'll recognize familiar headaches 
in the following example. 


a SALES BY DISTRIBUTORS 


Bo Deseription Price 
Tarast Bearing Pyrex Cyl. 1.28 

©7416 | Ball Rousing Assembly 3.50 
Dearing Assembly 3.80] 

Gear-Spar-18 Tooth 7.50 
Gear-Spar28 Tooth 

2613) | Lemp-Flocrescen Ballast 1.80 


i 


i 


i 

£ 


But here, for the first time, is a sim- 
ple solution—showing how you can save 
time, labor, dollars in your office daily. 
Assume that information typed in Col- 
umn A has to be carried in 20 similar 
reports... but the figures to be inserted 
in the other columns will vary. 

Also, consider that five copies of each 
completed report are required. 


The “Impossible” Job is to eliminate 
retyping Column A and the various 
headings 19 times...to make copies 
of each report—quickly, economically. 


You’re not stumped for a minute when 
you have an Ozalid machine! Look: 


1. You prepare the Sales Report (as 
shown above) once—on ordinary trans- 
lucent paper. 


2. You place this on a piece of Ozalid 
Intermediate paper and feed into the 
Ozalid machine. In seconds, you have 
a positive (not negative) copy. Repeat 
the operation...in less than 8 minutes 
you have 19 identical copies. (No errors 
in transcription this way, either!) 


3. On each of these, you type in (or 
write in with pencil or pen) the varia- 
ble information—the figures, etc. 

Now, how about the five copies of 
each completed report? 


You’re bound to be surprised at this 
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jobs like this! 


—the 19 Intermediates you made from 
your Master are translucent...can now 
be used as Masters themselves in the 
Ozalid machine...to give you as many 
Ozalid copies as you wish—each print 
again made in seconds... each print 
as sharp and as easy to read as the 
original. 

Think of it! You’ve found the only 
way to produce a Master from a Mas- 


ter...the only way to eliminate hours 
of typing. 


And in doing this you’ve been work. | 
ing—not on stencils—but on high-qual- 


ity tracing paper .. . with perfect visi- 
bility .. . no smearing . . . no machine 
make-ready. 


Furthermore, you can file your Mas- 


ters away without thought of deterio- | 


ration... make additional copies any 
time in the years to come. 


An impossible job done quickly, eco- 


nomically! Just one of the hundreds of 
ways you save with Ozalid! 


See What The Most Versatile Office Machine Does For You! 


The new Ozalid Streamliner repro- 
duces anything typed, drawn, printed, 
or photographed on translucent mate- 
rial—in seconds. 


Reproductions can be in black, blue, 
red, or sepia . . . on paper, cloth, foil, 
film, or plastic. They’re always positive 
—not negative—copies of your Master. 


Your Originals can be up to 42 inches 
wide, any length. A manifold account- 
ing report or an engineering drawing a 
hundred yards long is no problem. 
New, More Efficient Business Routines 
can be adopted: 


1. File records can be kept on trans- 
lucent cards, data added periodically, 
and up-to-the-minute Ozalid prints 
made in seconds, whenever desired. 
2. You can “scissors edit” reports, tape 
on new information, make composite 
Ozalid prints—thus eliminating retyp- 
ing. 3. You can use Ozalid black-line 


prints for form letters that look like 
typed originals—filling in on the prints 
personalized headings with same make 
of typewriter that prepared Master. 


Learn how you can save on practically 
every job with Ozalid! Mail the attached 
coupon today! 


OZALID 


DIVISION OF 


Johnson City, New York 


Ozalid in Canada 
Hughes Owens Co., Ltd., Montreal 


GENERAL ANILINE AND FILM CORPORATION 


Gentlemen: Dept. 222 
Please send free Ozalid Systems book- 
let . . . and Ozalid prints of typed, 
drawn, printed, and photographic ma- 
terial. 
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RECENT PUBLICATIONS ON MACHINE SHOP 
EQUIPMENT, UNIT PARTS, AND MATERIALS 


To Obtain Copies, Fill in on Form at Bottom of Page 228 the 

Identifying Number at End of Descriptive Paragraph, or Write 

Directly to Manufacturer, Mentioning Catalogue Described in the 
February, 1947, Number of MACHINERY 


Drill-Chuck Selector 


ScULLY-JONES & Co., 1906 S. 
Rockwell St., Chicago 8, IIl., is dis- 
tributing a slide-rule type selector 
that enables exactly the right style 
of Scully-Jones drill chuck for any 
straight-shank drill to be quickly 
selected. The device can be ob- 
tained without charge if requested 
on a company letter-head sent di- 
rectly to Scully-Jones & Co. 


Riveting 

H. P. TOWNSEND MrFc. Co., 
P. O. Box 1206, Hartford 1, Conn., 
has recently inaugurated a month- 
ly bulletin known as the “Town- 
send Riveter,” which gives case 
studies of riveting and allied prob- 
lems. Copies can be obtained if 
requested on a company letter- 
head, stating name and title of 
writer. 


Fabricating Aluminum 


REYNOLDS METALS Co., 2500 S. 
Third St., Louisville 1, Ky., is 
publishing a new monthly paper 
known as the Technical Advisor, 
containing technical information 
on the fabricating and processing 
of aluminum. Those interested 
can obtain copies without charge 
by application directly to the com- 
pany. 


Surface Examination 


FAXFILM Co., Room 544, 1220 
W. Sixth St., Cleveland 13, Ohio, 
ls issuing a regular publication 
known as “Faxfilm Fax” which 
contains descriptions of applica- 
tions of “Faxfilm” in the study of 
surface condition. Those wishing 
to receive copies should send their 
requests on company letter-heads 
to the Faxfilm Co. 


Cutting Tool Materials 


ALLEGHENY LUDLUM STEEL CoR- 
PORATION, 2020 Oliver Bldg., Pitts- 
burgh, Pa. Booklet entitled “Cut- 
ting Tool Materials,” analyzing 
the comparative fields of useful- 
ness of high-speed steel, cast al- 
loys, and carbides as cutting tools. 
Tables of physical properties, op- 
erating conditions, forms avail- 
able, and special recommendations 
for use are given for the three 
classes of materials as applied to 
all the commonly used types of 
1 


Weldability of Copper-Base 
Alloys 


Ampco METAL, INC., 1745 S. 
38th St., Milwaukee 4, Wis. Bul- 
letin D-2383, listing the weldabil- 
ity and composition of 313 copper- 
base alloys. The list includes trade 
names, names of manufacturers, 
and chemical composition. Copies 
are available without charge to 
welders and welding engineers 


Milling Practice 

CINCINNATI MILLING MACHINE 
Co., Cincinnati 9, Ohio. Bulletin 
No. M-1510, discussing the char- 
acteristics of typical polar and 
non-polar lubricant additives under 
“stick-slip” conditions; No. M- 
1518, on milling cast iron with 
carbides; and No. M-1521, entitled 
“Principles of Metal Cutting.”....3 


Spring Handbook 

ACCURATE SPRING MFG. Co., 
3811 W. Lake St., Chicago 24, Il. 
Thirty-six page handbook of tech- 
nical data on springs, covering 
such subjects as design, load de- 
flection, and proper methods of 


specifying springs. Short-cuts for 
making spring calculations are 
4 


Drafting Supplies 

EASTMAN KopAK Co., Industrial 
Sales Division, 343 State St., 
Rochester 4, N. Y. Booklet de- 
scriptive of Kodak “Transfax,” a 
reproduction process for use with 
metals, plastics, and wood. Book- 
let announcing a new translucent 
tracing material known as “Koda- 
5 


Power Transmission 
Equipment 

PATRON TRANSMISSION Co., 120 
Grand St., New York City. Gen- 
eral catalogue listing speed re- 
ducers, gears, belts, chain drives, 
bearings, couplings, pulleys, mo- 
tors, and other power transmis- 
sion equipment available for im- 


Calculator for Use in 
Mixing Oils 

D. A. STUART OIL Co., 2739 S. 
Troy St., Chicago 23, IIl., is dis- 
tributing a calculator called “Dilut- 
O-Graph,” by means of which it 
is possible to rapidly compute 
quantities in mixing or diluting 
oils for various tank capacities 
and mixing proportions. .............. 7 


Cemented-Carbide 
Comparison Chart 

ADAMAS CARBIDE CORPORATION, 
1819 Broadway, New York 23, 
N. Y. Comparison chart, show- 
ing the range of cemented-carbide 
grades produced by leading manu- 
facturers —their characteristics, 
materials on which to be used, 
Rockwell hardness, ete. ................ 8 
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Automatic Power Clamping 


NATIONAL AUTOMATIC TOOL Co., 
Inc., Richmond, Ind. Bulletin 
1046, showing examples of the 
rapid production obtained by the 
use of Natco hydraulic and elec- 
tric automatic clamping type fix- 
tures on tapping and drilling jobs 
in actual practice. 9 


Magnetic Pulleys and Brakes 

STEARNS MAGNETIC MFc. Co., 
Milwaukee, Wis. Catalogue 303, 
en magnetic pulleys, including 
specifications and data on select- 
ing. Catalogue 604-D, containing 
complete specifications and gen- 
eral application data on magnetic 
10 


Welding and Cutting 

AIR REDUCTION SALES Co., 60 
E. 42nd St., New York 17, N. Y. 
64-page general catalogue on 
welding and cutting products, in- 
cluding oxy-acetylene welding and 
cutting equipment and gases and 
arc-welding machines and elec- 


Flame-Cutting Stainless and 
Alloy Steels 


ARCOS CORPORATION, 1515 Locust 
St., 488 Gulf Bldg., Philadelphia 2, 
Pa. Catalogue descriptive of a 
new method, known as the “Arcos 
Oxyarc Process,” for hand cutting 
or piercing stainless and alloy 
steels and non-ferrous metals...12 


Low-Temperature Welding 
Rods 
EUTECTIC WELDING ALLOYS CoR- 


PORATION, 40 Worth St., New 
York 13, N. Y. Pamphlet entitled 


“Here is Information on Eutectic 
Low-Temperature Welding Rods” 


listing specific applications for - 


various materials. ..................... 13 


Precision Tools and 
Instruments 


GEORGE SCHERR Co., INC., 199 
Lafayette St., New York 12, N. Y. 
Catalogue containing 96 pages 
covering the Scherr complete line 
of precision tools, machines, and 
instruments and examples of their 


14 
Hacksaw Blades and 

Band Saws 

JOHN H. GRAHAM Co., 105 


Duane St., New York 8, N. Y. 
Price list of hacksaw blades and 
band saws manufactured by the 
G. W. Griffin Co., Franklin, N. H. 
Also contains data on selection 
15 


Die-Casting Machines 

LIGHT METAL MACHINERY, INC., 
736 Penton Bldg., Cleveland 13, 
Ohio. Folder illustrating and de- 
scribing this company’s new fully 
automatic high-speed die-casting 
machine—its construction and op- 
16 


Polishing Machinery 


HAMMOND MACHINERY BUILD- 
ERS, INc., 1600 Douglas Ave., 
Kalamazoo 54, Mich. Catalogue 55, 
covering the company’s line of pol- 
ishing machinery, including the 
new Model VROL polishing and 
17 


Power Belt Conveyors 


RAPIDS- STANDARD’ CoO., 
(Dept. BC-133), 


INC. 
308 Peoples 


National Bank Bldg., Grand Rap- 
ids 2, Mich. Catalogue 31-C-5, 
covering the company’s entire line 
of power boosters, or power belt 
18 


Universal Work-Positioner 


GARFIELD ENGINEERING CoRPo- 
RATION, Troost Ave. and Bannister 
Road, Kansas City 5, Mo. Leaflet 
descriptive of a new universal 
work-positioner known as_ the 
“Powrarm,” designed to facilitate 
all kinds of bench work............... 19 


Index Table 


ROBBINS ENGINEERING Co., 318 
Midland Ave., Detroit 3, Mich. 
Bulletin covering the new Robbins 
index table for indexing in pro- 
duction operations such as drill- 
ing, reaming, tapping, boring, 
20 


Hydraulic Oil Purifiers 


HONAN - CRANE CORPORATION, 
912 Sixth St., Lebanon, Ind. Folder 
discussing contamination of oils 
used in hydraulic systems of 
presses, machine tools, and other 
machines, and describing Honan- 
Crane hydraulic oil purifiers.....21 


Low-Temperature Welding 
ALL-STATE WELDING ALLOYS 
Co., INc., 96 W. Post Road, White 
Plains, N. Y. Booklet discussing 
low-temperature welding and show- 
ing this company’s line of weld- 
ing rods and supplies. ................ 22 


Conveyor Work-Table 
ISLAND EQUIPMENT CORPORA- 

TION, 101 Park Ave., New York 17, 

N. Y. Bulletin PF8, describing 


To Obtain Copies of New Trade Literature 


listed in this section (without charge or obligation), fill in below the publications wanted, 
using the identifying number at the end of each descriptive paragraph; detach and mail 


within three months of the date of this issue (February, 1947) to MACHINERY, 
148 Lafayette Street, New York 13, N. Y. 
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BUSINESS ADDRESS 


That’s not an idle claim. For instance, one tool engineer re- 
cently confided in us that he... “took one of your hobs and had 
another company copy it. They did—so exactly that you couldn’t 
find the slightest difference under a comparator. The steel checked 
exactly as to analysis and hardness, too. But, when we put them 
on the job... not one of them did better than one-half the produc- 


tion of the Michigan hob!” 
No Segregated Carbides 


He is not the only one who has tried copying the design of 
engineered-for-the-job Michigan gear cutting tools. What they do 
not get is the freedom from carbide segregation in Michigan gear 


cutting tool steel. 
Ask your metallurgist. He'll tell you that segregated carbides 
are points of weakness in any tool. Get rid of them and you get: 


1. Better heat treat results—stronger body and teeth—no 
weak spots. 

2. Better sharpening—less chance of minute chips breaking 
out—less stock removal—more grinds per tool. 

3. Smoother cutting action—no jagged edges. 

4. More pieces per grind—cutting edges hold up longer. 


Have you seen Michigan’s combined manual and catalog 
“Gears”? Ask for it on your company letterhead. 


MICHIGAN TOOL COMPANY 


7171 E. McNICHOLS ROAD 


DETROIT 12, U. S. A. 
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an all-purpose conveyor mechan- 
ized work-table for assembly, in- 
spection, and packaging opera- 
23 


Power-Transmission Equip- 
ment and Machine Parts 
BosTON GEAR WORKS, _INC., 
North Quincy 61, Mass. General 
catalogue 54, containing 320 pages 
of data on power-transmission 
equipment and machine parts pro- 
duced by this company. ............ 24 


Industrial Gages and 
Thermometers 


JAS. P. MARSH CORPORATION, 
2073 Southport Ave., Chicago 14, 
lll. Pamphlet illustrating and de- 
scribing the latest types of this 
company’s line of industrial gages 
and dial thermometers. .............. 25 


Cylindrical Grinders 


NORTON Co., Worcester 6, Mass. 
Catalogue listing the outstanding 
features of Type C Norton cyl- 
indrical grinders, designed to per- 
form precision work on a high- 
production basis. 26 


Flame-Cutting 


JOSEPH T. RYERSON & SON, 
INc., Box 8000-A, Chicago 80, IIl. 
Bulletin on flame-cutting, describ- 
ing the company’s facilities for 
producing plain and_ intricate 
shapes from steel plates. .......... 27 


Tempering Furnaces 


SURFACE COMBUSTION CORPORA- 
TION, Toledo 1, Ohio. Bulletin 
£C-133, describing different types 
of furnaces recommended for 
tempering various kinds and 
shapes of ferrous objects. .......... 28 


Steel Mill Lubrication 

SHELL OIL Co., INc., 50 W. 50th 
St., New York 20, N. Y. Booklet 
entitled “Steel Mill Lubrication,” 
dealing with centralized lubrica- 
tion systems as applied to bloom- 
ing mill operation. ..................0.. 29 


Belt Sander and Tool 
Grinder 


Woops ENGINEERING Co., Nor- 
walk, Conn. Catalogue Sheet 46-1, 
illustrating and describing the 
improved Woods Model 40 belt 
sander and tool grinder. ............ 30 


Transverse Testing Machine 
STEEL CiTy TESTING MACHINES, 

INC., 8843 Livernois Ave., Detroit 

4, Mich. Leaflet descriptive of 


this company’s new model trans- 
verse testing machine with 10,000 
31 


Carbide and Steel 
Gage-Blocks 

FoNDA GAGE Co., Stamford, 
Conn. Bulletin 46-P, descriptive 
of Fonda “Lifetime - Carbide” 
gage-blocks and “Ultra-Finish” 
steel gage-blocks. 32 


Rotary Surface Grinding 
Attachment 


STAR GAUGE Co., Springfield 9, 
Mass. Circular illustrating and 
describing the “Sta-Ga-Co” rotary 
grinding attachment for tool-room 
and other precision use. ............ 33 


Oil Filters 


GREER HYDRAULICS, INC., 454 
Eighteenth St., Brooklyn 15, N. Y. 
Pamphlet describing the com- 
pany’s complete line of micronic 
filters for insuring clean oil in hy- 
34 


Flexible Couplings 
FARREL-BIRMINGHAM Co., INC., 
Ansonia, ‘Conn. Bulletin 447, con- 
taining 46 pages of data on Farrel 
“Gearflex” couplings for use in 
industrial and marine service...35 


Industrial Oils and Greases 


SuN OIL Co., Philadelphia 3, 
Pa. Folder listing the Sunoco line 
of industrial oils and greases, in- 
cluding cutting oils, general lubri- 
cants, refrigeration oils, etc. ....36 


Hydraulic Lift-Trucks 

LYON - RAYMOND CORPORATION, 
3115 Madison St., Greene, N. Y. 
Bulletin 220, illustrating and de- 
scribing the application of Lyon- 
Raymond hydraulic pallet lift- 


Spray Welding Equipment 
WALL COLMONOY CORPORATION, 
Fisher Bldg., Detroit 2, Mich. Cir- 
cular entitled “A Bull’s Eye in 
Hard Facing Methods with the 
New Colmonoy Spraywelder.”’....38 


Centrifugal Pumps 

H. K. PorTErR Co., INc., Quimby 
Pump Division, Pittsburgh 22, Pa. 
Bulletin 300A, descriptive of the 
new Model Q close-coupled centrif- 
ugal pump for general service...39 


Anchor Bushings 


HI-SHEAR RIVET TOOL Co., 1559 
Sepulveda Blvd., Hermosa Beach, 
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Calif. Circular explaining the use 
of “Anchor” bushings for preci- 


Cutting Fluids and Coolants 


D. A. Stuart Om Co., 
2739 S. Troy St., Chicago 23, Ill. 
Technical bulletin 5, on cutting 
fluids and coolants, containing a 
symposium presented at A.S.T.E. 
New Era Exposition. .............. 40-A 


Fluid Drives 


LINK-BELT Co., 307 N. Mich- 
igan Ave., Chicago 1, Ill. Book 
No. 2085, announcing the Link- 
Belt Electrofluid Drive, a new 
packaged power unit. ................ 41 


Industrial Trucks and Cranes 


ELWELL-PARKER ELECTRIC Co., 
Cleveland, Ohio. Catalogue listing 
the latest models of industrial 
trucks and cranes made by the 
42 


Grinding-Wheel Radius 
Dressers 


UNIVERSAL VISE & TOOL Co., 
Parma, Mich. Folder describing 
the “Easy-Set” precision radius 
Gresser end its operation. ........ 43 


Lock-Washers 


GEORGE K. GARRETT Co., INC., 
1421 Chestnut St., Philadelphia 2, 
Pa. Technical booklet on spring 
lock-washers and their applica- 
44 


Oilless Bearings 


ARGUTO OILLESS BEARING Co., 
Philadelphia 44, Pa. Circular con- 
taining data on Arguto marine 
bearings with self-lubrication for 


Machine Tools 

BOTWINIK BROTHERS OF MASS., 
INc., 2 Sherman St., Worcester 1, 
Mass. Bulletin 8, listing lathes 
and other machine tools available 
for immediate delivery. ............ 46 


Alloy Arc-Welding Electrodes 


ALLoy Rops Co., York, Pa. 
Forty-page catalogue covering the 
company’s entire line of alloy 
electrodes. Includes data on weld- 
ing procedure, physical proper- 


Renewable Fuses 

Trico FusE MFc. Co., 2948 N. 
Fifth St., Milwaukee 12, Wis. 
Folder 206-A, on Trico renewable 
fuses, illustrating the “powder- 
packed” principle. ...................+ 48 
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ON CRITICAL ASSEMBLY FOR 


’ replacing the damaged element, and reassembly 


GIVE POSITIVE “FIX” 


BOR 


High spots from independent investigator’s on-the- 
scene report ... another study of assembly methods in 
key industrial plants by James O. Peck Company. 


@ “We gave Phillips Screws a big responsibility,” 
Foxboro’s chief engineer explained, “to maintain an 
accurate alignment of the helical coils in our tem- aa 
perature recording and control instruments. 


“PHILLIPS’ POSITIVE DRIVE makes positive 
fastening easier, more certain. Five Phillips Head 
Screws hold in accurate position the helical coils 
which are the heart of these instruments. The four- 
point contact of the driver in the Phillips recess 
makes it easy for the assembler to start the screws 
and drive them home. And we can depend on them 
to hold securely despite vibration or shock. 


“WE SAVE DRIVER SLIPS that would cost us 
up to $50 apiece. This is a tight-spot assembly where 
the slip of a driver —a constant hazard when driv- 
ing slotted head screws — would irreparably dam- 
age the delicate capillary tubes, less than a half- 
inch away. The cost of such a slip — disassembly, 


—runs up to fifty dollars.” 
GET THE WHOLE INSIDE STORY of this 


critical assembly and other equally interesting 
studies .. . of metal, wood and plastic prod- 
ucts. Plenty of tips to help you improve 
your own assemblies. FREE—use the coupon. 


j 
Report Woe 
ASSEMBLY SAVINGS 
WITH PHILLIPS SCREW 
Screws * Machine Screws Self-tapping Screws * Stove Bolts 
lips Screw Mfrs.,c/o Horton-Noyes ° 
2 
300 industrial Trust Bidg., Providence, R. I. © American Screw Co. (é3 Pheoll Manufacturing Co. 
Send me reports on Assembly Savin: * san: e Central Screw Co. Ri Reading Screw Co. 
© Chandler Products Corp. Russell Burdsall & Ward 
Name... © Continental Screw Co. Bolt & Nut Co. 
@ Corbin Screw Div. of Scovill Manufacturing Co. 
Company. © American Hdwe. Corp. Shakeproof Inc. 
e The H. M. Harper Co. National Lock Co. The Southington Hardware Mfg. Co. 
Address. e International Screw Co. National Screw & Mfg. Co. The Steel Company of Canada, Ltd. 
e e Milford Rivet and Parker-Kalon Corporation Stronghold Serew Products, Ine. 
©. 66.60 6 086645 6466644664 Machine Co. Pawtucket Screw Co. Wolverine Bolt Company 
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California and Colorado 


Epwarp R. ANDERSON has been ap- 
pointed district manager for Cali- 
fornia of the Hendey Machine Co., 
Torrington, Conn. He will maintain 
offices at 724 S. Spring St., Los 
Angeles, Calif., and 420 Market St., 
San Francisco. For many years Mr. 
Anderson acted as sales and service 
engineer fcr the company in the 
Chicago office. T.e West Coast sales 
and service was formerly handled by 
the Henes-MoruAN MACHINERY Co., 
Lrv., at Los A..geles, and the JENISC 1 
MACHINE Co., at San Francisco. 


FREEMAN X. KINZIE has been ap- 
pointed West Coast representative 
for the Bearings and Babbitt Divi- 
sion of Joseph T. Ryerson & Son, 
Inc., Chicago 80, IIll., succeeding 
O. K. Grarer, who has resigned. Mr. 
Kinzie was formerly representative 
in the Chicago and St. Louis area3. 
He will specialize in the sale of 
“Ryertex” non-metallic bearings and 
Glyco babbitt metals. His headquar- 
ters will be at the company’s Los 
Angeles plant. 


W. F. Boye, general manager of 
the Pelton Water Wheel Co., San 
Francisco, Calif., a subsidiary of the 
Baldwin Locomotive Works, Phila- 
delphia, Pa., has been named vice- 
president of that company. 


J. B. VAN Der WeErrFr has been 
named chief engineer of the Elec- 
tronics Division of Ellinwood Indus- 
tries, Los Angeles, Calif. 


Paut R. Pottock has been named 
manager of the Denver, Colo., office 
of the Allis-Chalmers Mfg. Co., Mil- 
waukee, Wis., succeeding Henry H. 
Roru, who has been transferred to 
the motor-generator sales section of 
the company in West Allis, Wis. 


Illinois 


Cc. E. Hoyt, who retired as treas- 
urer of the American Foundrymen’s 
Association, Chicago, Ill., last Aug- 
ust, has been honored by the Asso- 
ciation for his long and highly 
valued service to the foundry indus- 
try and the Association by renaming 
the Foundation Lecture “The Edgar 
Hoyt Annual Lecture.” The first lec- 
ture in the Hoyt series will be de- 
livered at the fifty-first annual con- 
vention in Detroit next April. 


Joun F. ANSINK has been made 
Chicago district manager for the 
Cleveland Chain & Mfg. Co., Cleve- 


the 


land, Ohio. Mr. Ansink has been a 
member of the sales department at 
Cleveland for the last eleven years. 
His headquarters will be 650 W. Lake 
St., Chicago, Il. 


Ropert W. Rosin has been ap- 
pointed head of the advertising de- 
partment of the Chicago-Latrobe 
Twist Drill Works, 411 W. Ontario 
St., Chicago 10, IIl. 


Kentucky and Georgia 


AcME BrROACH CORPORATION is now 
located in its new plant at 800 E. 
Third St., Lexington, Ky., which is 
devoted exclusively to the manufac- 
ture of broaching tools. A second 
building is nearing completion, de- 
signed to meet the specific require- 
ments of broacling machin. manu- 
facture, and plans are under way fc° 
a third building, which will be used 
in expanding the broach manufac- 
turing and inspection departments. 


E. T. CuppeBack, who was released 
last June from the U. S. Army Air 
Forces as a lieutenant colonel, is now 
representing the Allis-Chalmers Mfg. 
Co., Milwaukee, Wis., at the com- 
pany’s Atlanta, Ga., district office. 


Michigan and Wisconsin 


Hayes Mrc. Corporation, Grand 
Rapids, Mich., recently acquired the 
AMERICAN ENGINEERING Co., Philadel- 
phia, Pa., and its subsidiaries. The 
latter company will retain its cor- 
porate identity and will not be 
merged with the Hayes organization. 
RENSSELAER W. CLARK, president and 
general manager of the Hayes Mfg. 
Corporation for the last five years, 
has been elected president of the 
American Engineering Co. His head- 
quarters will remain at Grand 
Rapids. Epcar WASHBURN has been 
elected vice-president and general 
manager of American. J. S. BENNETT 
has been re-elected vice-president of 
the American Engineering Co. 


JosePH SAVAGE has been appointed 
to the post of factory manager of the 
Snyder Tool & Engineering Co., De- 
troit, Mich., builder of special-pur- 
pose machines. Mr. Savage recently 
completed seventeen years of service 
with the Chrysler Corporation, hav- 
ing served in various capacities, in- 
cluding superintendent of the tank 
arsenal and general superintendent 
of the gear and axle plant. The com- 
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pany a'so announces that Howarp N. 
MAYNARD, treasurer, has been elected 
vice-president; Grorce H. Whuirre- 
HOUSE, sales manager, has been elect- 
ed vice-president in charge of sales: 
and KENNETH B. HOLLIDGE, personnel 
director, has been made secretary. 


Detroit BroacH Co., 20201 Sher- 
wood Ave., Detroit 12, Mich., an- 
nounces the appointment of three 
sales representatives in the Midwest. 
DoNnaALD F. WiLkKes and Roy C. Mar- 
ZEN will cover northern Illinois, 
eastern Iowa, and Wisconsin, with 
offices in Chicago and Milwaukee. 
Their Chicago office is located at 549 
W. Washington Blvd., Room 401, 
Chicago 6, Ill. Jack D. Dustmav, 
1114 Chester St., Cleveland, Ohio, has 
been appointed representative for 
northeast Ohio. 


GeorceE A. DELANEY has been ad- 
vanced to the position of chief engi- 
neer of the Pontiac Motor Division, 
General Motors Corporation, Pontiac, 
Mich., succeeding Ben H. ANIBi 1, 
who has assumed the newly created 
position of administrative assistint 
to the general manager. 


NATIONAL Twist Dritt & Toor Co. 
announces the removal of all manu- 
facturing facilities to its new Roch- 
ester, Mich., plant. For the conveni- 
ence of local customers, a stockroom 
and office will be maintained at E. 
Grand Blvd. and Brush St., in De- 
troit. 


Grorce W. Guirt has been appoint- 
ed director of sales and advertising 
for the National Hydraulic Co., Inc., 
4505 Oakwood Blvd., Melvindale (De- 
troit), Mich. Mr. Gu’'rl was former!y 
associated with Hydraulic Machinery, 


Inc., in the capacity of sales engi- 
neer. 


Ropert K. LARRABEE has been ap- 
pointed machinery sales representa- 
tive of Joseph T. Ryerson & Son, 
Inc., Chicago, Ill., in the state of 
Michigan and a portion of Indiana 
and Ohio. His headquarters will be 
in Detroit. 


E.ecrric Propucts Co., Cleveland 
12, Ohio, has appointed the UpyYLiTEe 
CorPoraTIoNn, of Detroit, Mich., dis- 
tributor for the electrolytic motor- 
generators made by the company. 


R. T. Srarrorp has been appointed 
assistant to vice-president W. C. 
JoHnson of the Allis-Chalmers Mfg. 
Co., Milwaukee, Wis. J. W. McMut- 
LEN has been made general manager 
of the Allis-Chalmers works at Pitts- 
burgh, Pa. 
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SUNOCO EMULSIFYING CUTTING OIL 


Cools and Lubricates Carbide Tool Removing approximately 23 Cubic Inches of Metal per Minute 


Here are the facts on a typical job where Sunoco Emulsifying Cut- 
ting Oil makes possible heavy cuts on annealed 4145 steel. 


Operation: Turning 41%” shaft and re- Depth of Cut: %” 


moving approximately 23 cu. in. of peed: 315 S.F.P.M. 
metal per minute wees 


Machine: 16” x 54” “AMERICAN Pace- ‘Feed: .017” 


maker multi-production lathe Type of Tool: Cemented carbide 
Material: $.A.E. 4145 annealed steel Cutting Lubricant: 1 part Sunoco to 
Spindle Speed: 280 R.P.M. 20 parts water 


Sunoco Emulsifying Cutting Oil forms a stable emulsion when 
mixed with water. Its lubricating and cooling qualities make it particu- 
larly efficient for precision work at high speeds. 


Fer more production . . . better finish . . . longer tool life . .. 
cali your Sun Cutting Oil Engineer or write Department M2. 


SUN OIL COMPANY - Philadelphia 3, Pa.. 
Sponsors of the Sunoco News-Voice of the Air—Lowell Thomas 


INDUSTRIAL 
PRODUCTS 


, 
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INDUSTRIAL 


ERE is an entirely new service designed 
to help you achieve more production 
from engine lathe equipment. 


This book is the only one of its kind to 
combine, in one volume, the information 
that will bring managers, supervisors, opera- 
tors, instructors, and beginners up-to-date 
on the complete function of all types of 
engine lathes. 


By all means, see this book! 


. Far mor n m i 
are the headings: Far more tha a summary, this book 
utilizes a new technique in picture-and-word 
I, Fundamentals of Modern Machine Tools. presentation. Nearly a thousand drawings, 
2. Features of Similarity of Modern Lathes. sketches, and photographs are used. More- f 


3. Getting Acquainted with an Engine Lathe. 

4, Getting Acquainted with Lathe Tools. 

5. Performing Common Lathe Operations. 

6. Common Lathe Jobs and How to Produce Them. 

7. Getting the Most Out of an Engine Lathe. 

8. Cutting Fluids. Put this book to work for you! Send for 


ie : your copy today . . . use the coupon below. 
COMPLETE IN ONE VOLUME 


Sturdily Bound, Attractive Cover, Price $7.50 


| SHELL OIL COMPANY, incorrorarep 


| 
East of Rockies, 50 West 50th Street, New York 20, New York 
Rockies and West, 100 Bush Street, San Francisco 6, Calif. 


Enclosed find check or money order for $...... Please send ... copies of 
“Changing the Shape of Metals with an Engine Lathe’”’ to: 


NAME 
COMPANY. 
STREET ADDRESS. 


over, by combining pictures and definitions 
in chart “families”, relationships and differ- 
ences are brought out with but a fraction of 
the study time normally required. 
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MACHINERY’S DATA SHEETS 579 and 580 


SAFE FEEDS AND SPEEDS FOR HIGH-SPEED STEEL TWIST DRILLS—1 


Drop-Forgings, Drop-Forgings, 
Cast Ieee Bronze or Alloy Steels, Alloy Steels, Steel Mild 
Brass or Tool Steels, or Tool Steels, Castings Steel 
Drill Annealed Heat-Treated 
= 
ni Feed, Speed, Feed, Speed, Feed, Speed, Feed, S q Feed, Speed, Feed, S 3 
Inch Rev. Inch Rev. Inch Rev. Inch = Inch Rev. Inch _ 
per per per per per per per per per per per per 
Rev. Min. Rev. Min. Rev. Min. Rev. Min. Rev. Min. Rev. Min. 
1/16 0.002 4550 0.002 9150 0.002 3650 0.002 | 2750 0.002 3650 0.002 4250 
0.004 6700 0.004 12000 0.003 4550 0.003 3650 0.003 4550 0.003 5600 
1/8 0.002 2550 0.002 4550 0.002 1800 0.002 1225 0.002 1800 0.002 2100 
0.004 3350 0.004 5600 0.003 2250 0.003 1800 0.003 2250 0.008 2800 
3/16 0.004 1500 0.004 3100 0.003 1200 0.003 900 0.003 1200 0.003 1400 
0.006 2200 0.007 5600 0.004 1500 0.004 1200 0.005 1500 0.005 1900 
1/4 0.004 1150 0.004 2300 0.003 925 0.003 750 0.003 925 0.003 | 1050 
0.006 1650 0.007 2750 0.004 1150 0.004 925 0.005 1150 0.005 1500 
5/16 0.006 925 0.007 1825 0.004 725 0.004 500 0.004 725 0.005 850 
0.009 1325 0.010 2200 0.006 925 0.005 7265 0.006 925 0.007 1200 
3/8 0.006 750 0.007 1525 0.004 600 0.004 400 0.004 600 0.005 700 
0.009 1100 0.010 1850 0.006 750 0.005 600 0.006 760 0.007 926 
7/16 0.009 650 0.010 1300 0.006 525 0.005 350 0.006 525 0.006 600 
0.012 950 0.014 1525 0.009 650 0.006 525 0.010 650 0.010 800 
1/2 0.009 675 0.010 1150 0.006 375 0.005 300 0.006 375 0.006 525 
0.012 850 0.014 1375 0.009 575 0.006 375 0.010 575 0.010 700 
9/16 0.012 500 0.014 1000 0.008 350 0.007 275 0.010 350 0.010 575 
0.016 750 0.018 1200 0.012 500 0.010 350 0.014 500 0.014 625 
5/8 0.012 450 0.014 900 0.008 300 0.007 250 0.010 300 0.010 425 
0.016 675 0.018 1100 0.012 450 0.010 300 0.014 450 0.014 665 
11/16 0.012 410 0.014 800 0.008 275 0.007 225 0.010 275 0.010 375 
0.016 625 0.018 1000 0.012 410 0.010 275 0.014 410 0.014 525 
3/4 0.012 375 0.014 750 0.008 250 0.007 200 0.010 250 0.010 350 
0.016 550 0.018 900 0.012 375 0.010 250 0.014 375 0.014 475 
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SAFE FEEDS AND SPEEDS FOR HIGH-SPEED STEEL TWIST DRILLS—2 


Drop-Forgings, Drop-Forgings, 
Cast I Bronze or Alloy Steels, Alloy Steels, Steel Mild 
son Brass or Tool Steels, or Tool Steels, Castings Steel 
Annealed Heat-Treated 
Drill 
Feed, Speed, | Feed, | Speed, Feed, | Speed, Feed, Speed, Feed, | Speed, Feed, Speed, 
Inch Rev. Inch Rev. Inch Rev. Inch Rev. Inch Rev. Inch Rev. 
r per per per per per per per 
Rev. Min. tev. Min. =. Min. Rev. Min. Rev. Min. Rev. Min. 
13/16 0.014 350 0.016 700 0.010 240 0.009 190 0.014 240 0.014 325 
0.020 525 0.022 850 0.014 350 0.012 240 0.016 350 0.016 450 
1/8 0.014 3265 0.016 650 0.010 225 0.009 175 0.014 225 0.014 300 
0.020 475 0.022 800 0.014 325 0.012 225 0.016 325 0.016 400 
15/16 0.014 300 0.016 625 0.010 200 0.009 160 0.014 200 0.014 275 
0.020 450 0.022 725 0.014 300 0.012 200 0.016 300 0.016 375 
1 0.014 280 0.016 575 0.010 185 0.009 150 0.014 185 0.014 265 
0.020 425 0.022 675 0.014 280 0.012 185 0.016 280 0.016 350 
The speeds and feeds shown apply to average working and speed can be increased. Excessive speeds and feeds can 
conditions and materials, and are recommended with regard be detected from the action of the machine and drill. 
to conserving drills and avoiding excessive machine tool ; * eee 
wear. Under many conditions, these speeds or feeds may be Liberal use of cooling compound will increase the life of 
decreased or increased, depending upon the performance ob- drills. Proper grinding is essential. A drill should never 
tained and the judgment of the operator. It is best to start be dipped into water to cool during grinding. This causes 
an operation at the lowest speed and feed recommended for tiny checks or cracks at the cutting edges which result in 
the size of drill being used and material being drilled. If rapid dulling of the drill. A drill should be reground imme- 
the drill and machine run smoothly, without strain, both feed diately when it shows signs of dulling. 
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Car 


This book contains about 400 pages of 
tabulated gear ratios and examples— 
14000 two-gear, and millions of possible 
four-gear combinations. The tables are 
presented in both common fractional and 
decimal forms and are divided into four 
main sections. These sections are arranged 
differently to facilitate solving, by simple 
direct methods, any type of gear ratio 
problem likely to arise. 


SECTION 1—Common Fractional Ratios and 
Decimal Equivalents. 

SECTION 2—Decimal Ratios, Logs and Equivalent 
Pairs of Gears. 


SECTION 3—Total Number of Teeth with Equiva- 
lent Gear Pairs and Ratios. 


SECTION 4—Numbers and Equivalent Gear Factors. 
Book is 8-1/2 x 11 Inches. Price, $5 copy 


THE INDUSTRIAL PRESS, 148 Lafayette Street, New York 13, N. Y. 


Size 8-1/2 x 11 Imches 


This book of working rules and formulas for 
designer and shop man, deals with spur 
gears, internal gears, straight-tooth and 
spiral-bevel gears, single- and double- 
helical gears, worm gears, gear ratios (in- 
cluding transmissions of the planetary type) 
and the power-transmitting capacity of gears. 


All gear problems are presented in simple 
chart form. These 110 charts, with 201 draw- 
ings illustrating all kinds of gear problems, 
are easy to use and you can locate quickly 
whatever rule or formula is desired. Worked- 
out examples of gear design show exactly 
how all rules (or the formulas, if preferred) 
are actually applied in obtaining the es- 
sential dimensions, angles, or other values. 
Price $3 copy. 


THE INDUSTRIAL PRESS, 148 Lafayette Street, New York 13, N. Y. 
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New England 


Ketty ReAMER Co., Cleveland 1, 
Ohio, announces that the territory of 
the A. R. SueviLin Co. (sales and en- 
gineering representative of the com- 
pany) has been enlarged to include 
the state of Rhode Island and the 
state of Massachusetts east of and 
including Worcester County. The 
A R. Shevlin Co. is located at Park 
Square Bldg., Boston, Mass. 


UNIVERSITY MACHINE Co., Cam- 
bridge, Mass., announces that the 
sale and distribution of the surface 
finish standard sets made by the 
company are now being handled 
solely by the Epwarp BLAKE Co., 634 
Commonwealth Ave., Newton Centre, 
Mass. 


Ketty ReAMER Co., Cleveland 1, 
Ohio, has appointed W.*H. Gourtir, 
410 Asylum St., Hartford, Conn., ex- 
elusive sales and engineering repre- 
sentative for the company in the 
state of Connecticut, with the excep- 
tion of Fairfield County, and in the 
state of Massachusetts, including the 
counties of Berkshire, Franklin, 
Hampshire, and Hampden. 


H. E. BEANE has been named gen- 
eral sates manager of the Bristol Co., 
Waterbury, Conn. He has been asso- 
ciated with the company since 1920, 
having started as a sales engineer. 


Henry B. FLiInn has been appointed 
assistant publicity manager of the 
Fellows Gear Shaper Co., Springfield, 
Vt., with whom he has been associat- 
ed over thirty years. Prior to his 
connection with the publicity depart- 
ment, he was employed for several 
years in the machine development 
and service departments. 


C. Huizine has been named New 
England representative for the Wat- 
son-Stillman Co., Roselle, N. J. He 
has been connected with the com- 
pany for five years, and was formerly 
sales engineer. 


New Jersey 


Warren L. Sturtevant. chemical 
engineer at the Manhattan Rubber 
Division plant of Raybestos-Manhat- 
tan, Inc., Passaic, N. J., recentiy re- 
tired from the company, and was 
honored, upon the occasion, by more 
than 100 friends and co-workers at 
a dinner at the Robin Hood Inn ‘n 
Clifton, N. J. Mr. Sturtevant had 
been chemical engineer for the com- 
Pany since 1931, and had represented 
the organization on various govern- 
ment and scientific committees. 


Optimcs Equipment Co., manufac- 
turer of metal washing and drying 
equipment, and Optimus DETERGENTS 
Co, manufacturer of industrial clean- 
ing materials, are occupying a new 


and enlarged plant at Matawan, N. J. 
Since their inception tw» years ago, 
both companies have been located in 
the plant of the Hanson-Van Winkle- 
Munning Co. at Matawan. 


W. H. Lanrz, Jr. and Rey F. 
FRENGER have been elected vice-presi- 
dents of the Federal Electric Prod- 
ucts Co., Newark 5, N. J. Mr. Lantz 
will be the executive head of the 
Hartford Division, and Mr. Frenger 
will be in charge of the William 
Wurdack Division in St. Louis. 


New York 


WILL1AM W. Brovenuton, for eight 
years technical representative for the 
National Lead Co., New York City, 
and for fifteen years prior to that 


Moffett Studio. 


William W. Broughton, New 
Production Manager of the 
Trico Products Corporation 


with the technical service depart- 
ment of the New Jersey Zinc Co., 
New York, has joined the Trico Prod- 
ucts Corporation, Buffalo, N. Y., in 
the capacity of production manager. 
Mr. Broughton played an important 
part in the development of Kirksite- 
A, a zinc-base alloy used extensively 
in the aircraft industry for making 
blanking and forming dies for sheet- 
metal parts. He is a graduate of 
Stevens Institute of Technology 
(class of 1922). 


Rotto E. Fark has resigned as 
vice-president in charge of manufac- 
turing and as a director of Revere 
Copper and Brass, Inc., Chicago, II1., 
after ten years service, to open his 
own offices at 17 John St., New York 
City, as consultant on operatii.g prob- 
lems in the non-ferrous metal indus- 
try. Mr. Falk has had twenty-eight 
years of experience in the non-fer- 


rous field, having served as works 
manager and vice-president of the 
Dallas Copper and Brass Co. of Chi- 
cago prior to the merger of that com- 
pany in 1929 with Revere Copper and 
Brass. 


Harry E. Orr has been appointed 
general manager of operations of the 
Bridgeville, Pa., and Niagara Falls, 
N. Y., plants of the Vanadium Cor- 
poration of America, 420 Lexington 
Ave., New York City. 


LINDBERG STEEL TREATING Co., Chi- 
cago, Ill., has opened a branch plant 
at 620 Buffalo Road, Rochester, N. Y. 
The new plant has facilities for com- 
plete heat-treating service. 


Epwarp A. LEDEEN, formerly chief 
engineer of the Gotham Engineering 
Co., has been named general manager 
of Production Methods, Inc., 48 E. 
48rd St., New York 17, N. Y. 


Ohio 


Lincotn Execrric Co., Cleveland, 
Ohio, manufacturer of electric arc- 
welding equipment, announces chang- 
es in the location of its San Tran- 
cisco, Los Angeles, and Birmingham 
branch offices. The new location of 
the San Francisco office, under the 
direction of L. P. HENDERSON, is 1302 
Stanford Ave., Emeryville 8, Calif. 
The Los Angeles office is now located 
at 1500 Calzona St., P. O. Box 7336, 
Station L, Los Angeles 23, Calif., 
with J. B. McCormick in charge. 
J. E. Durstine is district manager 
at the Birmingham office, now at 113 
N. Ninth St., Birmingham, Ala. 


W. R. Persons has been appointed 
sales manager of the Lincoln Electric 
Co., Cleveland, Ohio. Mr. Persons has 


W. R. Persons, Recently 
Appointed Sales Manager 
of Lincoln Electric Co. 
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had a broad sales experience with 
the company. After some time as 
sales and service man in western 
Pennsylvania, he became _ district 
manager at Pittsburgh in 1937, which 
position he held until his recall to 
Cleveland for a special post-war plan- 
ning assignment. From this assign- 
ment he was promoted to his present 
position. 


Maurice J. Hoke has been appoint- 
ed chief engineer of the Crankshaft 
and Camshaft Divisions of the Ohio 
Crankshaft Co., Cleveland, Ohio. He 
became connected with the company 
in 1944, having previously held the 
position of chief tool engineer with 
the Consolidated Vultee Aircraft Cor- 
poration, Miami Division. 


WALDEMAR Navvoxs, for twelve 
years chief engineer of the Steel Im- 
provement & Forge Co., Cleveland, 
Ohio, recently resigned that position. 
He has not yet announced his future 
plans. 


Pennsylvania 


Harry S. LANGpon, personnel direc- 
tor of SKF Industries, Inc., Phila- 
delphia, Pa., has been appointed a 
management representative on the 
new  labor-management-government 
assembly established by the United 
States Conciliation Service. Mr. Lang- 
don has been associated with SKF 
since 1915, serving, successively, as a 


machinist, instructor, foreman, em- 
ployment manager, and _ personnel 
director. 


Junius E. Grar has been appointed 
chief engineer of the Jones & Laugh- 
lin Steel Corporation, Pittsburgh, 
Pa., and its subsidiary companies, 


Julius E. Graf, Chief 
Engineer of Jones & 
Laughlin Steel Corpn. 


succeeding C. W. Litrter. He has 
been assistant chief engineer of the 
corporation for the last six years. 


JoHN W. REICHENBACH been 
appointed director of Headquarters 
Wage Incentives for the Westing- 
house Electric Corporation, Pitts- 
burgh 30, Pa. He has been with the 
corporation since 1916. 


VERE B. Browne, vice-president and 
technical director of the Allegheny 
Ludlum’ Steel Corporation, Pitts- 
burgh, Pa., retired on January 1. 
Mr. Browne, who had been connected 
with the corporation for thirty-eight 
years, had served as vice-president 
for sixteen years and as technical di- 
rector for three years. He has been 
made an honorary vice-president, and 


Vere B. Browne, Who has Re- 


signed as Vice-president and 
Technical Director of Allegheny- 
Ludlum Steel Corporation 


Frank B. Lounsberry, Who Suc- 

ceeds Mr. Browne as Technical 

Director of the Allegheny- 
Ludlum Steel Corporation 
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will continue to serve the corporg. 
tion as a consultant. Frank B 
LOUNSBERRY, Vice-president in charge 
of methods and processes, succeeds 
Mr. Browne as technical director, 


KENNAMETAL INc., Latrobe, Pa., hag 
appointed the following new agents: 
WALTER R. HAMMOND Co., 255 Third 
Ave., S., Minneapolis, Minn., and the 
MarTIN Suppry Co., 413 S. Kenosha 
St., Tulsa, Okla. The company algo 
announces the appointment of E. J, 
CoNLAN as_ representative in the 
Cleveland area, with headquarters at 
860 Hanna Bldg., Cleveland, Ohio. 


WILuIAM L. AIKEN has joined SKF 
Industries, Inc., Philadelphia, Pa., as 
senior division engineer in charge of 
the automotive and marine depart: 


William L. Aiken, 
Division Engineer, Automo- 
tive and Marine Department 


Senior 


of SKF 


Industries, Inc. 


ment. Mr. Aiken was executive en- 
gineer of the Autocar Co., Ardmore, 
Pa., before becoming associated with 
SKF. He is a graduate of the U. S. 
Naval Academy and Carnegie Insti- 
tute of Technology. 


Aszax Exectric Co., Inc., Philadel 
phia, Pa., manufacturer of electric 
salt bath furnaces, has just complet: 
ed a metallurgical service laboratory, 
where metallurgists and production 
men concerned with heat-treating 
can obtain, without cost, a direct 
comparison between the physical 
characteristics resulting from salt- 
bath heat-treating and those pro 
duced by other methods. 


Harry G. LeicHtTon, who entered 
the employ of the Brown & Sharpe 
Mfg. Co., Providence, R. I., in 1905, 
and who has had charge of the Phil- 
adelphia office for the last thirty-two 
years, has retired from active sel 
vice. THomas F. MacLaren, who has 
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Most crater-resistant Ke~nametal tool 
material—gives outstanding service 
for finishing or moderate cuts on car- 
bon and alloy steels .30% carbon and 
higher. Also time-and money-saver for 
general use on soft steels containing 
less than .30% carbon, precision bor- 
ing of steel where .004” feed or over 
is used, and for many milling jobs 
on steel. 92 Rockwell A hardness. 


A very strong Kennametal tool 
material, particularly suitable for 
toughing cuts on steel castings. Its 
high resistance to abrasion and edge 
wear of sand inclusions makes pos- 
sible exceptionally high rate pro- 
duction, and economical tooling 
costs. 91.5 Rockwell A hardness. 


© Prices and Particulars 


Ots, 


The hardest Kennametal tool ma- 
terial grade — specifically for solid 
tools used on precision boring of 
steel parts. Its high hardness, 
great resistance to cratering, and 
unusual strength can help you cut 
costs where fast, accurate work is 


essential. 93.2 Rockwell A hardness. 


Highly resistant to edge wear—takes 
a good edge—a money-saving tool 
material for very light finishing cuts 
on steel and for precision boring 
with less than .004”’ feed. Ideally 
suited for tools requiring large 
nose radius or where tool must 
dwell without cutting. Excellent for 
milling, and very rough cutting 
of brass, bronze, and aluminum 
alloys. 92.3 Rockwell A hardness. 


TRADE Mage REG 
vu. S. Pat OFF. 


KENNAMETAL 


Strongest crater-resistant Kenna- 
metal tool material —saves tooling 
and production costs when taking 
rough cuts on carbon and alloy 
steel forgings, bar stock, etc., 
having carbon content of .30% 
and higher. Also outstanding for 
milling of steel at heavy chip 
loads. 91 Rockwell A hardness. 


Reduces cost of machining cast 
iron. Extremely hard, straight tung- 
sten carbide tool material having 
unusual strength. Holds keen edge, 
withstanding shock of interrupted 
cuts on rough, sandy, or chilled 
castings. Also outstanding for finish- 
ing and precision boring of cast 
iron. 92.2 Rockwell A hardness. 


KENNAMETAL 


SUPERIOR CEMENTED CARBIDES 


LATROBE, PA. 
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been connected with the Philadelphia 
office since 1935, succeeds Mr. Leigh- 
ton as manager. 


CONSOLIDATED MOLDED PRODUCTS 
CorporaTIon, Scranton, Pa., is erect- 
ing a four-story brick and steel 
building that will provide new quar- 
ters for the mechanical departments 
of the company. It is expected that 
the construction will be completed in 
February. 


Joun A. Payne, president of Con- 
solidated Coppermines Corporation, 
New York City, has been elected 
' chairman of the board of the Titan 
Metal Mfg. Co., of Bellefonte, Pa., a 
controlling interest in which was 
recently acquired by the former com- 
pany. 


Dr. LAURENCE C. Hicks has been 
appointed assistant director of re- 
search of the Allegheny Ludlum 
Steel Corporation, Pittsburgh, Pa. 
He has been associated with the re- 
search laboratory of the organization 
since 1933. 


J. D. SEILER has been appointed as- 
sistant works manager of the Milton, 
Pa., plant of the American Car & 
Foundry Co., 30 Church St., New York 
8. N. Y. Mr. Seiler has been with the 
company for forty years. 


Howarp L. Streck has been named 
comptroller of the Landis Machine 
Co., Waynesboro, Pa., and Lesiige M. 
Hess. assistant treasurer. Donaxp S. 
Firz has been appointed purchasing 
agent of the company. 


* 


Erik Oberg Honored by 
His Associates 


The business associates of Erik 
Oberg honored him at a dinner given 
by The Industrial Press on January 10 
upon the completion of forty years of 
distinguished service with the com- 
pany and upon his retirement as 
editor of MacHINERY after twenty- 
eight years in that capacity. Thirty- 
five members of The Industrial Press 
were present, with service records 
ranging from twenty to fifty-four 
years. Mr. Oberg was presented with 
a hand-lettered scroll expressing the 
admiration and esteem of his co- 
workers and with a silver tray in 
token of his services. 

On January 15, Mr. Oberg flew by 
p'ane to Europe as the technical 
journal representative in a group of 
correspondents invited by the United 
States Army to visit the occupied 
countries—Germany, Austria, and 
Italy—with a view to seeing what has 
been accomplished by the military 
government in these countries since 
the termination of hostilities. He will 
be in Europe for approximately thirty 
days. 
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William R. King 


William R. King, sales manager of 
the Wm. K. Stamets Co., Pittsburgh, 
Pa., died on December 30 at his home 
in Pittsburgh after a brief illness. 
Mr. King was well known in the ma- 
chine tool industry, having been as- 
sociated with the Stamets organiza- 
tion for thirty years as sales engi- 
neer and sales manager. He was 
born in Chicago, and went to Pitts- 
burgh in 1910, where he became as- 
sociated with the Firth-Sterling Steel 
Co. as a salesman. In 1916, he joined 
the Wm. K. Stamets Co. 


Charles B. Carr 


Charles B. Carr, for many years in 
charge of the Cleveland, Ohio, branch 
sales office of Gisholt Machine Co., 
died at his home in East Cleveland 
on January 8 after an extended ill- 


ness, at the age of eighty-three years, 
Mr. Carr became associated with the 
Gisholt organization in 1901, and 
during the years that followed won. 
a host of friends and business ac- 
quaintances in his representation of 
the company throughout a wide area 
east of Cleveland. Except for the last 
few months, he continued to serve in 
an advisory capacity to several of 
Gisholt’s eastern branch sales offices 
fellowing his semi-retirement in 1942. 
Mr. Carr was born in East Haver- 
hill, N. H., on November 7, 1863. At 
nineteen years of age, after prepara- 
tory schooling, he went to Bradford, 
Pa., to learn the machinist’s trade. 
Subsequently he was employed for 
several years as a machinist by a De- 
troit tool manufacturer, later working 
as a salesman for the concern. In 
1899, he become connected with the 
Chicago firm of Manning, Maxwell & 
Moore in a selling capacity, and was 
associated with that concern until he 
joined the Gisholt organization. 


John W. Bray 


John W. Bray, a director of the 
Bullard Co., Bridgeport, Conn., died 
on January 4 after a long illness, at 
the age of seventy-nine. Mr. Bray 
was apprenticed to the Bullard Co. 
in 1884. His first job was that of a 
milling machine operator. From that 
position he was promoted to assistant 
foreman of the lathe department. 
Then, in succession, he was made 
foreman of the milling and of the 
grinding departments. In 1901, he 
was taken into the sales department 
and sent to the Pan American Fair 
in Buffalo. In March, 1930, he was 
appointed a director of the Bullard 
Co., and in 1932, became vice-presi- 
dent in charge of sales. 


Arvid Peterson 


Arvid Peterson, chief engineer of 
the centrifugal pump and compressor 
department of the DeLaval Steam 
Turbine Co., Trenton, N. J., for 
twenty years, died on December 19 
after a short illness. Mr. Peterson 
was born in Spaneholm, Sweden. 
Coming to this country in 1905, he 
entered the employ of the DeLaval 
Steam Turbine Co. two years later, 
and became known as one of the 
leading technicians in his field. He 
was a graduate of the Royal Poly- 
technic University of Sweden, and 
held membership in the American 
Society of Mechanical Engineers, the- 
American Society of Naval Engi- 
neers the American Society of Naval 
Architects and Marine Engineers, the 
American Society of Swedish Engi- 
neers, and many other fraternal and 
social clubs. Mr. Peterson also served 
as a member of the board of direc- 
tors of the DeLaval Steam Turbine: 
Co. 
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PRICE 
CARBOLOY STANDARDS 
WITH ORDINARY TOOLS! 


Surprising, but true!—the price of Standard 
Carboloy Tools is actually lower than steel 
tools in sizes 34” sq. and larger, and but a 
few cents more in smaller sizes. Check these 


typical prices of a Style T-4 Turning Tool 
against your ordinary tool cost: 5,” sq.—84c, 
34” sq.—90c, 44” sq.—$1.32. 


Yet—bear in mind, at prices this low—yox 
get a whale of an improvement in performance! 


Investigate Standard Carboloy Tools for 
your plant. Write for Catalog GT-175R. 
Carboloy Company, Inc., 11147 E. 8 Mile 
Ave., Detroit 32, Michigan. 
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NOW, ELECTRONICS GOES TO WORK 
FOR J&L TO HEAT TREAT COLD 
FINISHED STEEL UNIFORMLY 


Electronics, a fast, powerful, new industrial servant, 
has been put to work by Jones & Laughlin Steel 
Corporation in the electric induction heat treatment 
of cold finished steel bars for the first time by any 
steel producer. These new “Electreat” steel bars 
have a degree of uniformity not achieved by conven- 


tional furnace heating and tank quenching methods. 


In the J&L “Electreat” process each bar is heated 
‘and quenched individually in exactly the same length 
of time as other bars in the lot. This is accomplished 
through the unusually accurate control of heating 
and quenching provided by the induction method. 
Yet “Electreat” bars retain their sectional accuracy 
and quality surface. Induction heating also keeps to 
a minimum decarburization which may cause uneven 
wear in a finished part. ‘“Electreat”’ bars in a variety 
of sizes are available in a wide range of quenched 
and tempered treatments. 


Application of induction heating to provide uni- 
form cold finished bars with better physical proper- 
ties accents J&L’s leadership in cold finishing steel, 
invented by J&L and patented in 1859. . 


JONES & LAUGHLIN STEEL CORPORATION: 


“ELECTREAT” STEEL 


Smart design and production engineers 
step up their production and cut out costly 
heat treating operations by using quenched 
and tempered cold finished steel for parts 
of autos, domestic appliances, business ma- 
chines and many other applications. By 
using bars heat treated for them in the 
steel mills they gain advantages of increased 
strength, ductility, hardness, toughness 
without necessity of heat treating the fin- 
ished part in their own plants. This also 
removes possibility of distorting the article 
after intricate machining work has been 
completed. They now will find that J&L 
“Electreat” bars give them additional ad- 
vantage of increased uniformity over con- 
ventional heat treated bars. 


Cold finishing, patented by J&L in 1859, 
improves size accuracy, surface, and physi- 
cal characteristics of hot rolled steel bars. 
All the advantages of cold finished steel 
are retained in J&L “Electreat”’ process. 


Electronic principle of transformer is used 
in ‘“Electreat” induction heating method. 
High frequency electric current flowing 
through a coil transfers to the bar passed 
through it. The resistance of the bar to the 
current causes heating to take place with 
extreme rapidity. In “Electreat’”’ process 
the bars are fed continuously through an 
induction coil. Depending upon their size 
and desired temperature, they are heated in 
15 to 25 seconds to about 1600 degrees F. 
The coil itself, which does not come in 
contact with the bar, remains cool. In fact, 
you could place your hand inside and not 
feel heat, yet if you had on a metal ring it 
would be melted instantly. When the bars 
leave the coil they pass through a cone of 
water sprays which strike the steel at high 
pressure. This produces a rapid rate of 
cooling to harden the steel. In cases where 
this more severe quench will fully harden 
the section it may be possible to substitute 
plain carbon steel for a low alloy steel. 


Steel can be quenched in many mediums, 
including air, water, brine, molten salts and 
various light and heavy oils. 


Heat treatment is ancient art, was prac- 
ticed by mystics and alchemists of the 
Middle Ages in fashioning armor and 
swords. Centuries later the village smith 

still depended upon his sense of color for 
his crude but no longer mystic heat treat- 
ment. He heated steel in forge to dull red, 
cherry, or orange, plunged it into oil or 
water and determined by filing or scratch- 
ing if steel was quenched to proper hardness, 


Father of modern heat treating was Henri 
le Chatelier (1850-1936) who discovered 
many new facts about the effect of heating 
and cooling steel. He started the advance- 
ment of heat treating from a hit-and-miss 
art to an exact science, 
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Coming Events 


FEBRUARY 18-20— MAGNESIUM 
HIBIT at Wright Field, Dayton, Ohio, 
under the auspices of the United 
States Army Air Forces and the 
Magnesium Association. Further in- 
formation can be obtained from T. W. 
Atkins, executive vice-president of the 
Magnesium Association, 30 Rocke- 
feller Plaza, New York City. 


Fesruary 24-28—Spring meeting of 
the AMERICAN Society FoR TESTING 
MATERIALS at the Benjamin Franklin 
Hotel, Philadelphia, Pa. Secretary, 
C. L. Warwick, 1916 Race St., Phila- 
delphia 3, Pa. 


Marcu 17-19—CuHicaco Propucrion 
SHow AND CONFERENCE in the Exhibi- 
tion Hall of the Stevens Hotel, Chi- 
cago, Ill., under the auspices of the 
Chicago Technical Societies Council, 
53 W. Jackson Blvd., Chicago 4, II. 


Marcu 19-22—Fifteenth annual con- 
vention of the AMERICAN SOCIETY oF 
TooL ENGINEERS at Houston, Tex.; 
headquarters, Rice Hotel.‘ Harry E. 
Conrad, executive secretary, 1666 
Penobscot Bldg., Detroit 26, Mich. 


MARCH 22-28—FirrH WESTERN METAL 
CONGRESS AND EXPposITION in Oakland, 
Calif., sponsored by the American 
Society for Metals. Managing Di- 
rector of the Exposition, W. H. Eisen- 
man, Hotel Leamington, Oakland, 
Calif. 


MarkcH 25-28—SEvENTEENTH ANNUAL 
SAFETY CONVENTION AND EXPOSITION 
in New York City, sponsored by the 
Greater New York Safety Council, 60 
E. 42nd St., New York 17, N. Y. Head- 
quarters, Hotel Pennsylvania. 


Aprit, 29-May 1—INbDUSTRIAL PAcK- 
AGING AND MATERIALS-HANDLING Ex- 
POSITION at Hotel Sherman, Chicago, 
Ill., sponsored by the Industrial 
Packaging Engineers’ Association of 
America, 134 S. La Salle St., Chicago 
$, 


May 5-11—NaTIoNAL Puastics Ex- 
POSITION at the Coliseum, Chicago, 
Ill., under the auspices of the Society 
of the Plastics Industry, Inc., 295 
Madison Ave., New York 17, N. Y. 


May 15-17—Annual meeting of the 
Soctrry FOR EXPERIMENTAL STRESS 
ANALYsIs, including a Symposium on 
Shock and Impact, at the Stevens 
Hotel in Chicago, Ill. Further infor- 
mation can be obtained from the 
Society, P. O. Box 168, Cambridge 39, 
Mass. 


JuNE 16-20—Annual meeting of the 
AMERICAN SOCIETY FOR TESTING MATE- 
RIALS at the Chalfonte-Haddon-Hall, 
Atlantic City, N. J. Secretary, C. L. 
Warwick, 1916 Race St., Philadelphia, 
Pa. 


JuNE 23-27—Annual convention of 
the AMERICAN ELECTROPLATERS So- 
CIETY AND INDUSTRIAL FINISHING 
ExposiTIon in Detroit, Mich. For 
further information, address the 
Society at 93 Oak Grove Ave., Spring- 
field, Mass. 


* * * 


At the annual meeting of the De- 
troit Area Associated Machine Tool 
Distributors on January 3, the follow- 
ing officers were elected; President, 
C. R. Austerberry; vice-president, Ray 
H. Farmer; secretary-treasurer, John 
Sauer, Jr.; and assistant secretary- 
treasurer, Harry C. Hoover. 


General Electric Expands 
Facilities for Testing 
Jet Engines 


The construction of a new labora- 
tory and increased production facil- 
ities for aircraft jet engines of 
advanced design is planned by General 
Electric’s Aircraft Gas Turbine Di- 
vision. A one-story, all-concrete struc- 
ture with a series of chambers to test 
jet engines during various manufac- 
turing stages is already under con- 
struction at the G-E River Works in 
Schenectady. It will include facilities 
for studying high-velocity gas flow, 
which is made visible with specially 
developed photographic methods that 
‘permit taking a hundred thousand 
pictures per second; armored vacuum 
tanks, with driving turbines that spin 
the rotors of gas turbines to well over 
their maximum permissible operating 
speed; and other equipment for test- 
ing the compressor, the combustion 
system, and the turbine of new and 
more powerful jet engines. 


* * * 


It seems to me that organized labor 
must apply fresh thought to its use 
of the strike. There is no longer any 
question of the right of organized 
workers to strike. But the right is 
being widely misused. It has become 
today a political weapon for the ac- 
quisition of power. It has become a 
method for establishing or entrench- 
ing labor monopolies. It has been, 
and is being, used by enemies of 
American freedom to cause domestic 
unrest and to cut our productivity. 
The indiscriminate use of the strike 
will reduce the standard of living of 
the wage-earner by raising costs. 

—Henry Ford II 


Grinding Time on This 


5 -pitch, 
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4 1/16-inch Long Tapered Thread 
is Only Four Minutes and Twenty 
Seconds. The Wheel is a Diamond- 
dressed Resinoid Type with Three 
Ribs across its Face—One for 
Roughing, One for Semi-finishing, 
and One for Finishing; the Machine 
is a Jones & Lamson Thread 
Grinder. Traverse is from Left to 
Right, with the Wheel being Posi- 
tioned for the Correct Taper by the 
Block at the Front Center. The 
Part Shown in the Machine is a 
Rock Drill Bit Used by the Petro- 
leum Industry for Drilling Oil Wells 
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Recognized 


Material, labor and other production costs may be up—but there is 
a brighter side: the day-after-day performance of machines equipped 
with REEVES Variable Speed Drives . . . Industry’s recognized and 
proved “cost cutters.” Providing infinite, stepless speed adjust- 
ability, REEVEs Speed Control makes a machine more versatile . . . 
more productive ... more profitable. Without “shut downs,” it pro- 
vides the right speed for every operator and every operation under 
every changing condition . . . assures uniform quality in greater 
quantity and at lower cost. Simply designed, ruggedly constructed, 
easy-to-maintain REEVES units are standard equipment on more than 
2,100 different makes of machines... are easily installed on those 
already in service. So, to make sure that your machines, new and old, 
qualify as real “cost cutters” ... make sure they are REEVES-equipped. 
For complete information, send for the 96-page catalog M-450, 


REEVES PULLEY COMPANY ¢© COLUMBUS, INDIANA 


Two REEVES Vari-Speed Motodrives (arrows) are standard 
equipment on this Nicholas Finishing Machine manufac- 
tured by Nicholas Equipment Company, Bellevue, O., and 
used for polishing and buffing cutlery. Use of the Moto- 
drives makes it possible to synchronize the surface speed 
of both rolls and to select the exact speed required for 
each operation, 
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Yew Books aud Publications 


STATISTICAL QUALITY CONTROL. Hy 
Eugene L. Grant. 563 pages, 6 by 
9 inches. Published by the Mc- 
Graw-Hill Book Co., 330 W. 42nd 
St., New York 18, N. Y. Price, $5. 


Executives responsible for reducing 
costs and at the same time maintain- 
ing or improving quality will find this 
book on statistical quality control of 
practical value. The object of the book 
is to explain simple statistical tech- 
nique that can be widely used in 
industry to reduce costs and improve 
product quality. It has not been writ- 
ten for the professional statistician 
or mathematician, but rather to serve 
as a working manual for production 
and inspection supervisors, engineers, 
and management. Pgrt of the book 
was based on a course in engineering 
application of statistical methods con- 
ducted by the author during the last 
seventeen years at Stanford Univer- 
sity, and part on short courses given 
for personnel of the West Coast War 
Indusiries in the summer of 1942 and 
thereafter. 

The contents are divided into five 
parts: Part 1 tells what statistical 
quality control will do and describes 
some _ representative applications; 
Parts 2 and 3 explain the use of the 
Shewhart control charts in manufac- 
turing to reduce spoilage and rework- 
ing and to obtain a better coordina- 
tion between design, production, and 
inspection; Part 4 comprises a statis- 
tical approach to acceptance proce- 
dures, covering tolerances, sampling 
plans, ete.; and Part 5 discusses 
organization for statistical quality 
control and the place of the system 
in representative manufacturing and 
inspection. The explanation of basic 
principles is accompanied by many 
practical examples. 


MacuHINE Desien. By Louis J. Brad- 
ford, Professor of Machine De- 
sign, Pennsylvania State College, 
and Paul B. Eaton, Professor of 
Mechanical Engineering, Lafay- 
ette College. 283 pages, 55 by 
85, inches. Published by John 
Wiley & Sons, Inc., 440 Fourth 
Ave., New York 16, N. Y. Price, 
$3.25. 


This is the fifth edition of a book 
originally written to provide students 
with a grounding in the fundamental 
facts and processes of machine design 
and to teach them how to analyze 
design problems by recognizing the 
fundamental principles involved and 
applying sound methods of solution. 
In the new edition, the authors have 
brought the book up to date by re- 
viewing recent progress in machine 
design and by eliminating obsolete 
material. 

The additions deal primarily with 


the fatigue of metals, current theories 
on the nature of friction and lubrica- 
tion, and special precautions neces- 
sary in designing parts to be made 
from aluminum. An idea of the con- 
tents will be obtained from the fol- 
lowing list of chapter headings: 
Fundamental Definitions and Con- 
siderations; Friction and Lubrication; 
Bearings and Sliding Surfaces; Fric- 
tion Clutches and Brakes; Shafts; 
Force and Shrink Fits; Screw and 
Screw Fastenings; Toothed Gearing; 
Belts and Chains; Springs; Fly- 
wheels; and Miscellaneous Machine 
Elements. 


MANUAL FOR HEAT-TREATING SERVICES. 
Loose-leaf book containing 69 
pages, 8% by 1linches. Published 
by the Metal Treating Institute, 
420 Lexington Ave., New York 17, 
N. Y. Price, $4. 


The aim of this book is threefold— 
first, to point out the possibilities of 
heat-treating as a means of increasing 
the quality and decreasing the cost 
of metal parts and products; second, 
to acquaint the non-technical manu- 
facturer with the fundamenta's of 
heat-treating and to clarify the mean- 
ings of terms, methods, and processes 
used in commercial heat-treating 
services; and third, to indicate how 
heat-treating services should be or- 
dered, so that the heat-treater may 
know the specific requirements of the 
manufacturer. The book covers such 
subjects as steel selection; peacetime 
NE steels; machinability; grinding; 
relationship between heat-treatment 
and design; various types of heat- 
treatments; non-ferrous heat-treating 
and brazing; cold-treating; prepara- 
tion and care of steel surfaces before, 
during, and after heat-treating; and 
inspection and testing. 


REYNOLDS ALUMINUM ALLOYS AND MILL 
Propucts DaTa Book. 248 pages, 
5% by 8% inches. Published by 
‘the Reynolds Metals Co., Inc., 
Department 47, 2500 S. Third St., 
Louisville 1, Ky. Price, $2. 


The great demand for technical in- 
formation on aluminum alloys has led 
to the compilation of this book. The 
book covers characteristics of alum- 
inum alloys, including physical and 
mechanical properties and chemical 
compositions, densities and expansion, 
and thermal and electrical conduc- 
tivity. Annealing and heat-treating 
cycles for wrought, sand-casting, per- 
manent-mold casting and die-casting 
alloys are given. 

The chapters on mill products treat 
of sheet and plate; extruded shapes; 
roll formed shapes; tubing and pipe; 
wire, rod and bar; forging stock; 
ingot metal; and press forgings. In- 
formation is given on manufacturing 
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methods, alloys and tempers in which 
the various products are made, identi- 
fication, sizes, properties, tolerances, 
weights, pressure calculations, etc. 


Jias AND FixTures FoR MAss Propuc- 
TION. By Leland A. Bryant and 
Thomas A. Dickinson. 222 pages, 
6 by 9 inches. Published by the 
Pitman Publishing Co., 2 W. 45th 
St., New York 19, N. Y. Price, 
$3.50. 


This well illustrated volume on jigs 
and fixtures will be of value to the 
plant manager or executive concerned 
with functional problems, as well as 
to the experienced tool engineer. The 
book traces the history of jigs and 
fixtures, and shows how they are 
related not only to the machine shop, 
but to industry as a whole. The de- 
sign and construction of jigs and 
fixtures, the various types, and tool- 
ing procedures are discussed. Par- 
ticular attention is given to assembly 
tooling for large-scale production. 

The volume covers the subject of 
plastics, pneumatics, and hydraulics 
as they are applied to tooling, and 
considers important wartime develop- 
ments in the field of industrial tool- 
ing, such as the master tooling dock. 


FUNDAMENTALS OF SUCCESSFUL MANU- 
FACTURING. By George G. Hyde. 
201 pages, 6 by 9 inches. Pub- 
lished by the McGraw-Hill Book 
Co., Inc., 330 W. 42nd St., New 
York 18, N. Y. Price, $2.50. 


A simple yet complete analysis of 
the fundamentals of modern manu- 
facturing is presented in this book, 
with a view to guiding executives in 
establishing a new enterprise or in 
modernizing an old one. The text 
covers such subjects as designing and 
processing the product; housing the 
enterprise; staffing the organization; 
personnel practices; management con- 
trols; research and development, etc. 


SYMPOSIUM ON ATMOSPHERIC EXPOSURE 
Tests oN Non-Ferrous METrats. 
150 pages, 6 by 9 inches. Pub- 
lished by the American Society 
for Testing Materials, 1916 Race 
St., Philadelphia 3, Pa. Price, 
cloth-bound, $2.25; paper-bound, 
$1.75. 


SPECIFICATIONS AND TESTS FOR ELEC- 
TRODEPOSITED METALLIC COATINGS. 
46 pages, 6 by 9 inches. Pub- 
lished by the American Society 
for Testing Materials, 1916 Race 
St., Philadelphia. Price, $1.25. 


PoTreNTIAL HAZARDS IN MOLTEN SALT 
BATHS FOR HEAT-TREATMENT OF 
Metats. 40 pages, 6 by 9 inches. 
Published by the National Board 
of Fire Underwriters, 85 John St., 
New York 7, N. Y. 


TRADEMARK Act or 1946. By H. A. 
Toulmin, Jr. Published by the 
W. H. Anderson Co., Cincinnati, 
Ohio. Price, $5 a copy. 
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SKILLE 


Williams’ “Supergockets” actually are more than wrenches; they are an 
extremely flexible systegh for multiplying the skill and productivity of human hands. 
“Supersockets”, with their almost endiess combinations of handles, parts and 
different socket types, enable the operator to assemble a special tool to fit exactly 
the particular job/at hand. 
Five different pattérns, with drives ranging from 1/4 to 1” square, cover every conceiv- 
able industrial Application. They provide the utmost in speed, safety and power. | 
These rugged time-saving tools are sold by Industrial Distributors everywhere. ! 
Descriptive |jfterature will be mailed on request. J. H. Williams & Co., Buffalo 7, N. Y. 
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Design, Fixture and Tool New Use for Nylon-—Hammers with Soft Faces..... 184 
Metal Cl 
Universal Boring-Bar Holder Especially Designed to Oxidation and Heat Resistance of Starfak Greases 
Obtain Rigidity—By Albert M. Thomas.......... 193 185 


Plastic Sleeves and Caps Used to Protect Tubing 


Concrete-Floor Repairing Compound Improves with 


Unusual Lathe Set-Up for Making Model Propellers 
from a Master—By T. M. 194 


Design, Machine and Product 


Neoprene Applications in Product Design— High-Density Alloy for Weight Balancing 
Plastic that Screens out Infra-Red and Ultra-Violet 
Absorbent Compound for Wet and Greasy Floors.... 186 


Mechanism for Interrupting a Feeding Device at 
Adjustable Predetermined Positions— 


Education, Trade and Engineering News of Industry 


Industrial Safety Engineering Course Offered by 166 
University of Wisconsin 174 Lodge & Shipley Acquires Acme Line of Turret 
Lathes and Hand Screw Machines............... 168 
New Engineering Courses at Lehigh............... 182 Motion Picture of Twenty-Four Station Automatic 
. Fiftieth Anniversary of the Fellows Gear Shaper Co. 183 
Heat Treating Methods Howard Dunbar Retires from Norton Co........... 224 
High-Frequency Hardening of Ice-Skate Runners... 182 232 
Erik Oberg Honored by His Associates............. 240 
. P General Electric Expands Facilities for Testing Jet 
The Use of Instruments for Controlling Quality— 


ice 
Mobile Laboratory Unit Designed for Analysis of Shop Pract 


tions—By Charles H. Wick... 139 

Operations in the Production of Electronic Tube 
Lubricants and Cutting Fluids 160 


Making Roller Bearings Weighing Over Two Tons 


How to Use Radio-Frequency Heating— 
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Applications of Power Brushing in Turret Lathe 
Management Problems 175 


Method Developed for Bonding Plastics to Metals... 189 


Informing Employes About Business Policies— 
Special Machine Performs Multiple Operations in 


164 Precision Turning on Small Drilling Machine...... 191 

Safe Feeds and Speeds for High-Speed Steel Twist 
Materials, Metals, and Alloys 
Aluminum Second Ranking Metal in Industry...... 183 Welding 


1 
— Finish for Aluminum and Aluminum Ave of 
Beryllium Copper Used for Electrical Contact Springs 184 Resistance Welding Prize Contest................-: 189 


Your Progress Depends Upon Your Knowledge of Your Industry 
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i Aduesive tor Bonding Rabter sed 
Which Cutting Fluid for Your Machining 146 AD icCe 165 
5: a Course in Lubricants and Lubrication 


